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Preface

EVERY DAY THOUSANDS of aircraft of various types are

in the air. Most of these aircraft are a part of civil
aviation. You will remember from other booklets in

your AFJROTC course that civil aviation includes all

types of flying except military flying. When we think

of aviation other than military, we usually think of the

flying done by commercial airlines. If we limit our
thinking to commercial flights, however, we will be
only partly right, for civil aviation includes not only
the commercial airlines but also general aviation. You
undoubtedly are familiar withmilitary flying and com-
mercial airline flying, but the term “general aviation”
may be new to you. This category of flying consists
of nonscheduled flying activities in business and agri-
culture, contract cargo transportation, industrial avia-
tion, flight instruction, air taxi service. and recreation
flying.

The growth of flying activity has increased the
necessity for regulation of flying by the Federal Gov-
ernment. At the same time, it has, of course, greatly
increased the necessity for improved facilities of every
type. It has also made imperative an effective air
traffic control system. This booklet, then, is concerned
primarily with these broad subject areas—the rela-
tionship between civil aviation and the Federal Gov-
ernment; the types, growth, development, and status
of both general aviation and commercial airlines; the
major facilities provided for civil aviation; and air
traffic control. ‘

Some people argue that, despite the fact that avia-
tion is now nearly 70 years old, air transportation is
still in its infancy or at least that the full potential
of air transportation has not been realized. Certainly
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civil aviation has grown by leaps and bounds since
the close of World War II. Just how far it will go
and the extent to which we will depend in the future
on air transportation remains to be seen. But to antici-
pate the future and appreciate the developments under
way, we should try to understand the background of
civil aviation and its present status.
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Chapter ]l

The Government and

Private Aviation

" THIS CHAPTER explains the need for Federal control over civil
aviation. A brief history of civil aviotion is followed by a section
stressing _the  close cooperotion between militory ond civilion air
resources during World Wors | and Il. Governmentol cooperotion
with civillon authorities is further demonstrated by Project Beocon,
the role of the civil reserve air fleet, ond the estoblishment of an
internationol civil aviation organizotion. After you have studied
this chopter, you should be able to do the following: (1) tell how
civil aviotion in this country worked together with the Government,
especiolly during wartime; (2) exploin the role of the civil reserve
air fleet in the defense of our Nation; and (3) outline the main
areas of responsibility of the Federal Aviotion Administration.

IVIL AVIATION includes all flying other than military, but our

attention usually focuses on the commercial airlines with their
cargo and passenger services. Most people are aware of airline flying.
Relatively few people, however, are conscious of general aviation
which includes private flying for business or pleasure as well as such
diverse activities as agricultural crop dusting, geological prospecting,
mapping, and highway traffic regulation. Yet general aviation traffic
is quite heavy and has compounded problems at some of the busier

airports.
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CIVIL AVIATION AND FACILITIES

During the years since the Wright brothers’ first flight, civil avia-
tion has grown to maturity under the stimulus of war and the pater-
nal guidance of the Federal Government. Virtually every contribu-
tion of research to military aviation is ultimately reflected in the
progress of civil aviation. At the same time, -the Government has
directly and persistently fostered the growth of civil aviation, partic-
ularly in the lean early years. Today the airlines—the most impor-
tant component of civil aviation—are on the point of financial
independence.

Civil aviation is a major element of aerospace power. A nation’s
ability to use its airspace is measured by the density of its civil air
traffic. Civil aviation occupies an integral position in the larger com-
plex of national acrospace power and contributes in important ways
to the security of the nation.

Throughout the spectrum of aerospace power, technological de-
velopment and efficiency of the civil and military establishments go
hand in hand. Without the stabilizing influence of uniform air navi-
gational and communications facilities worldwide, without the steady
advance in flight safety, and without the progressive evolution of
international air agreements, regulations, rules of flight conduct, and
regulatory agencies that establish a worldwide operating code, to-
day’s crowded airspace would be completely chaotic.

BEGINNINGS OF AIR TRANSPORTATION

The flight of the Wright brothers in 1903 marked the dawn of a
new era in transportation. After the historic flight, the Wrights con-
tinued to develop their invention. Practice brought rapid progress.
In Europe, Santos-Dumont, Henri Farman, Louis Blériot, and others
continued to experiment and improve aircraft. European enthusiasm
was highlighted by the establishment of international speed races at
Rheims, where leading European governments offered prizes for
improved aircraft engines. Rapid acceptance of the airplane in Eu-
rope is indicated by the number of licensed pilots in 1911. In that
year, there were 353 pilots in France, 57 in Great Britain, 46 in
German, 32 in Italy, and 27 in Belgium. In that same year, there
were only 26 licensed pilots in the United States.

Despite the small number of pilots in 1911, the United States’
interest in aviation was not completely lacking. In 1908 the Army
Signal Corps contracted with the Wright brothers for its first plane.
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THE GOVERNMENT AND PRIVATE AVIATION

Orville Wright was teaching Lt Thomas Selfridge to fly the aircraft
on 17 September 1908 when the ship went out of control. Wright
regained control too late for a smooth landing. When the plane hit,
Selfridge suffered a fractured skull. When he died a few hours later,
the Army lost its first military pilot.

The Wrights built another plane, “Aeroplane #1, Heavier-than-
Air Division, U.S. Aerial Fleet,” and trained Licutenants Frank P.
Lahm and Frederic E. Humphries to fly. However, a crash on 5
November 1909 destroyed the plane, and the men were transferred
back to Artillery. The Army was left with neither a usable plane
nor a qualified pilot.

Flying activities were transferred to Ft. Sam Houston, Texas, and
on 2 March 1910, Lieutenant Benjamin S. Foulois began taking
flying lessons—by mail! His first flight was a solo flight, of course,
and until 1911, he was the Army’s only pilot flying its only planc.

By 1914 the United States was still behind most other major
nations in the field of acronautics. Safely surrounded by oceans, the
United States felt no need to compete with Europe in building up
the military acronautical establishment. Because of the lack of public
interest, money and planes were hard to get. Pilots were hard to
get and harder to keep because flying was dangerous. Army aviation
finally received recognition in 1914. It was put on a firm and per-
manent basis. The Army Aviation Act of 1914 created the Aviation
Section of the Signal Corps and authorized 60 officers and 260
enlisted men.

The Aviation Section expanded its organization, but it still lacked
funds. By 1916 things had become so intolerable that, when the
Ist Aero Squadron pushed across the Mexican border to capture
Pancho Villa, the aircraft lasted only six weeks. The planes and their
replacements were unfit for field service. Thus, the strength of the
Aviation Section had sunk to 35 pilots and no aircraft suitable for
combat.

Civil interest in aviation was not completely lacking during the
lean, carly years. American Glenn Curtiss, famed “fastest man on
carth,” turned his interests from motorcycles to airplancs. He went
into business making flying machines. In 1910, Curtiss flew an air-
craft from New York City to Albany, New York, a remarkable feat
for the time.

In 1911 Calbraith Perry Rodgers completed the first continental
flight across the United States. His trip naturally was not non-stop,
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CIVIL AVIATION AND FACILITIES

but rather a series of short hops. Rodgers’ actually flying distance
was 4,251 miles. His average flying speed was 52 miles per hour.
The total time taken from Long Island to Pasadena was 49 days. Air-
craft repairs had slowed him down, or he might have made the trip in
30 days and won the Hearst $10,000 prize. Bven though he won no
prize, he had made the flight without the aid of prepared landing
fields, advance weather information, special instruments, or adequate
supplies or facilities. He had shown the potential of the airplane as a
means of transportation in this country.

In 1914 the St. Petersburg-Tampa Airboat Line made the first
attempt to operate a regular passenger service. The company flew
passengers across Tampa Bay in a Benoist flying boat. There was a
$5 charge for the 20 minute journey. The line stayed in business 4
months and carried 1,200 passengers,

By this time the airplane itself had taken on the basic features of
the modern aircraft. The fuselage was enclosed; landing wheels were
added; and more efficient power units were installed. Improved
power plants enabled the pilots to climb higher, reaching altitudes of
26,000 feet.

Yet both civil and military aviation growth in the United States
lagged behind the rest of the world. The lack of public support and
the lack of a clearly defined status for aviation caused this lag. Until
the outbreak of World War I the airplane was regarded as of
potential use only for sporting or military purposes. The far-reaching
effects of air travel had not yet been felt by civil or military authori-
ties, must less by the general public.

From the advent of the airplane until after World War 1, the
Federal Government did little toward establishing rules and regula-
tions to govern aviation. As early as 3 March 1915, Congress cre-
ated the National Advisory Committee for Aeronautics. This body,
however, was not a regulatory agency. Its chief function was to su-
pervise and direct scientific study of the problems of flight and to
direct and conduct research and experiments in zeronautics. What-

ever interest the Government had in aviation was limited to military
aviation until after World War 1.

WORLD WAR I AND AFTER

The achievement of Army aviation and the American aircraft
industry in World War I was never as great as the promise. The task
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THE GOVERNMENT AND PRIVATE AVIATION

assumed by the Army air arm at the urging of the Allies was beyond
this country’s capabilities. It was not possible to overcome in a brief
19 months the effects of almost a decade of neglect and unprepared-
ness.

The air resources in April 1917 were indeed meager. We had
fewer than 150 pilots and fewer than 250 planes. None of these
planes could be classified as higher than trainers by European stand-
ards. Furthermore, these planes could not perform by Europear:
standards. The United States lacked plans and programs for building
an air force that could fight in Europe. Moreover, the country even
lacked the basic knowledge on which to base such a program.

The idea of planning for a war befcre it began was still new to the
Army, and it was also alien and repugnant to much of the public.
The United States had always begun its buildup after hostilities
started. We followed this philosophy in both World War I and
World War I1.

We entered World War I on 6 April 1917. Our allies asked us to
build a great armada of planes and send them to the front. The
French asked us to provide 16,500 planes during the first six months
of 1918. From 1913 through 1916. the American aircraft industry
produced fewer than 1,000 military and civilian planes; now Army
planners were asking 22,000 military planes in one year!

The American fancy had been tickled by thoughts of great fleets
of American planes turning the tide of battle in Europe. Ample
money was appropriated, but time and technology had been lost.
The 11.000 planes we produced used European know-how and
British design. However, American technology produced the 420 HP
Liberty engine. The Liberty engine greatly improved aircraft per-
formance and was even borrowed by European producers.

When World War 1 ended, almost 9,500 men were in the Air
Service. During the frantic demobilization of 1918-1919, almost 95
percent of these men were released to return to civilian life. Many
of these young fliers were happy to be home again. But before long
they became restless. Flying had been their life, and they didn’t want
to give it up. But what could they fly? and why?

There were a few small commerical airlines being formed, but
these needed few pilots because most people were afraid to fly. These
former pilots had to buy their own planes and play against luck
if they wanted to fly. A few cked out a living by taking up passengers
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CIVIL AVIATION AND FACILITIES

who wanted a thrill and by giving flying lessons. A few others started
small airlines,

Many became “barnstormers.” By putting on flying exhibitions at
county fairs, carnivals, or anywhere crowds gathered, they publicized
aviation. When World War I ended, few people had ever seen a
plane, and most people feared or disapproved of aviation. Then came
the barnstormers who may not have dispelled the fears of the gen-
eral public, but they certainly did create interest in fliers and flying.

Still the United States hesitated to recognize the “aeroplane” as a
potential passenger vehicle. Speed was not much greater by plane
than by train. Furthermore, public interest had not yet been suffi-
ciently aroused.

Up to 1917 neither private American enterprise nor the Govern-
ment was ready to adopt any system of subsidized air transportation.
But in March 1917, Congress, newly aware of the defense value of
the plane, granted the Post Office Department $100,000 for airmail
transportation. Post Office officials had requested such funds as
early as 1911,

The Post Office Department, with the help of Army pilots, openad
an airmail route between Washington and New York. The first flights
took place on 15 May 1918. In Washington, the first plane was
loaded with four bags of mail, but it failed to start. Its fuel tanks were
empty. It was finally fueled with gas siphoned from another plane at
the air field and took off. But it got off course and landed on a
Maryland farm, 25 miles from Washington. The plane from New
York to Washington made the trip in 3 hours and 20 minutes. Air-
mail service was on its way.

This initial airmail service was uneconomical; therefore, it caused
considerable doubt concerning the potential of air transport. It was,
therefore, in the face of much doubt and opposition that the Post
Office Department continued its pioncering efforts in air transpor-
tation. Service was begun in 1919 between New York and Chicago
and extended to San Francisco the following year. In 1922 the Post
Office Department took the unprecedented step of adapting air-
planes and airports for night travel. This step was necessary for air-
mail to compete with first-class mail on trains.

By establishing beacon lights along the transcontinental run at 10-
mile intervals and constructing emergency landing fields every 30
miles, the Post Office established the world's first lighted airway. On
the lighted airway between Chicago, Tilinois, and Cheyenne, Wyo-
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THE GOVERNMENT AND PRIVATE AVIATION

Figure 1.  First Transcontinental Air Mail Service

ming, the world’s first regular night service was started on 1 July
1924. Transcontinental airmail service was soon established with
schedules 34 hours and 20 minutes westbound, and 29 hours and
15 minutes eastbound. This day-and-night airway from coast to coast
became the central trunk of a growing and spreading tree of regional
branch lines. The airway was later named the transcontinental route
or Columbia Line. We will see this airway again later in the section
on air traffic control.

Though this day-and-night airway system had molded regional
lines into a national airway system, many problems remained to be
solved. No substantial progress had yet been made in two-way radio
communications with planes, adequate weather reporting, develop-
ment of an efficient aircraft, or methods of coping with bad weather
conditions.

The new lighting system brought a new scale of airmail rates—
10¢ per ounce up to 1,000 miles, 15¢ up to 2,000, and 20¢ over
3,000 miles. Still, all-weather flying was deemc.d necessary to meet
competition. Stubborn insistence on all-weather flying led to mount-
ing pilot fatalities. After a pilots’ strike, a compromise enabled the
local station manager, rather than an official in Washington, to order
or cancel a flight. After that, pilot fatalities dropped sharply.




CIVIL AVIATION AND FACILITIES

By 1925 the Government considered opening airmail contracts to
commercial carriers. The Kelly Air Mail Act of 1925 provided an
economic basis for the air transport industry. It provided for the
transfer of air mail service to private operators, under competitive
bidding, for four years. The rate was fixed at not less than 10¢ an
ounce.

This act readily attracted private capital, and a number of airlines
opened up during the latter 1920’s. In effect, the Government’s
awarding of contracts according to the need of the companies
amounted to indirect subsidy. (Webster says that subsidies are
chiefly granted to transportation enterprises. A subsi'y may be a
simple gift or it may be the amount paid in excess of the usual
charge for a service, such as carrying the mail. The payment for
carrying the mail is not a subsidy, only the amount in excess of the
usual charge for the service.)

Congress went a step further. In the Air Commerce Act of 1926,
Congress said it was a responsibility of the Federal Government to
build, maintain, and regulate the airways without which the air car-
riers could not have continued systematic operations. Responsibility
for the airways was given to the Department of Commerce.

The airlines were struggling along when the industry was given a
tremendous shot in the arm. The transatlantic solo flight of Charles
A. Lindbergh in 1927 probably produced greater mass enthusiasm—
both here and abroad—than any other event in the history of avia-
tion. This feat suddenly made Americans aware that perhaps the
airplane was a safe, speedy, and useful vehicle. As a result, more
peoplc now wanted to discover the thrill of flying. More important,
businessmen began to consider aircraft building and operating as a
profitable investment. This led to a boom which brought 44 sched-
uled airlines into existence in 1929,

In May 1928, a number of prominent industrialists formed the
Transcontinental Air Transport (T.A.T.). Wright and Curtiss Air-
craft Companies and Pennsylvania Railroad held large interests.
Colonel Lindbergh headed the Technical Committee in mapping
out and organizing the coast-to-coast route. This was the turning
point in the development of civil air routes. Suddenly, emphasis
shifted to transcontinental routes and nation-wide systems. Further-
more, financial participation shifted to Wall Street. Airlines became
big business with manufacturers, such as Boeing and Curtiss, forming
airline combines. These combines fought for supremacy on the
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THE GOVERNMENT AND PRIVATE AVIATION

Columbia Line or transcontinental air routc. The airlines went
through a few changes during the years, but they still survive today
as the big four (American, Eastern, TWA, and United). Moreover,
their route patterns mapped out between 1927 and 1930 remain the
backbone of the country’s air route structure.

In the years immediately prior to the stock market crash of 1929,
the airlines were well on their way to becoming Wall Street big busi-
ness. When the national cconomy suffered during the depression
following the crash, the airlines suffered, too, and it was left to the
resources of the Government to help the airlines through the lean
years.

The Wall Street collapse brought disaster to many airlines and led
to the passage of thc McNary-Watres Act of 1930. Under this act,
the Government encouraged the development of passenger traffic by
varying mail payments in accordance with the provision by the air-
linc of increased space and various facilities for passenger safety and
comfort. Largely as a result of this legislation, airline passenger
accommodations improved materially, and passenger traffic on do-
mestic air routes increased substantially. Of course, technological
improvements of the airplane and airways also helped increase the
efficiency and safety of air travel.

The airlines up to this time had depended on airmail payments for
financial stability. But President Franklin D. Roosevelt forced the
airlines to turn to passenger and ecxpress revenue for their main
source of income when he drastically lowered airmail payments. On
9 February 1934, he went a step further; he cancelled all airmail
contracts and had the Army fly the mails. The Army pilots were
inexperienced in flying over vast stretches of unknown territory and
were unlucky enough to strike a period of especially bad weather
conditions. They were not equal to the job, and, as their casualty
rate grew, so did the hopes of the airlines for airmail contracts. On
10 Mareh 1935, all mail flights were cancelled. Soon after, airmail
contracts were again awarded to civil carriers who have carried the
mail ever since.

Vast technological advances had taken place since 1925. The
industry was trying to create a plane that could fly cheaply. Some of
the major technical advances made between 1925 and 1936 included
the increase of wing loading and the development of multiengined
ships, engine nacelles, cantilevered wings, and high octane gasolinc.
The first planes to incorporate all these dynamic improvemnents were

9

<16

et e AN sadb e S

EUPYRSPI SPREIN

< e s b i




ERIC

Aruitoxt provided by Eic:

CIVIL AVIATION AND FACILITIES

Figure 2. DC-2.

the Bocing 247 and the Douglas DC-2 and DC-3, which made
their appearance as air transports in the period from 1933 to 1936.

Equally important, the development and cxpansion of safe air-
ways during the 1930’s made air travel more efficient. The Govern-
ment provided more revolving beacon lights, radio range and broad-
cast stations, weather teletype service, and emergency fields. Airway
facilities were, in fact, about adequate for the flight requirements of
the period.

Still, an adequate volume of travel, essential to successful air
transportation, eluded the airlines. Too many people were afraid to
fly. News of spectacular air crashes instilled even greater fear into the
hearts of many potential passengers.

The introduction of better equipment and improved air facilities,
which made flying safer, lessened people’s fear of flying. The airlines
had become safety conscious. This new consciousness led them to
accident research and investigation which disclosed mechanical and
personal errors. They have been ever improving their equipment
and facilities until, today, air crashes are big news because they oc-
cur 50 seldom.

Figure 3. DC-3.
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THE GOVERNMENT AND PRIVATE AVIATION

The Black-McKellar Bill of 1934 assigned the Interstate Com-
merce Commission the responsibility of establishing the rate of mail
payments made to air carriers and recommended that a study be
made of commercial aviation. This bill forced the airlines to com-
pete for passenger business. They used up-to-date advertising meth-
ods and promotional techniques to make airline service more at-
tractive. They added many little extras to make the trip more
pleasant—meals, stationery, maps, picture postcards, newspapers,
magazines, blankets, first-aid medicines, and help in the care of
children. Many of these extras attract passengers today.

Reduction in fares now made air transportation competitive with
first-class Pullman rail travel. The price per passenger mile in domes-
tic air transport dropped from 12 cents a mile in 1929 to an average
of 5.4 cents in 1935 and 5.2 cents in 1938—a level maintained,
with some fluctuations, well into the 1950's. This reduction in fares
was only partly due to increased efficiency of operation and com-
petition among air carriers; mail contracts also played a role, for
they permitted the airlines to distribute the costs of operation over
mail service and passenger transport.

Growth was not limited to passenger transport. Many businesses
had discovered the value of air cargo transport. Those technical
improvements that made passenger service more economical and
safer also made for improved cargo carriage.

Fundamental, of course, in appeal to the traveling public then, as
now, were the advantages of speed and frequency of schedules of-
fered by the airlines in passenger service. No other means of trans-
portation has becen able to match them in this combination of ser-
vices. Air transport offered increasingly frequent schedules between
the great commercial, industrial, and political centers of activity.

In Europe, air transport had carly been recognized as an impor-
tant instrument of national policy and defense. In the United States,
the defense concept of civil aviation, while early recognized and al-
ways accepted in principle, has never been as heavily stressed. This
concept was reviewed in the study conducted under the Air Mail
Act of 1934.

The study of commerical aviation led to the Civil Acronautics
Act of 1938. With its passage, one Federal statute and agency were
substituted for the several which had been regulating the industry.
The Civil Aeronautics Authority (CAA) consisted of three practi-
cally autonomous groups: a five-man Authority, which dealt with
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CIVIL AVIATION AND FACILITIES

economic and safety regulations; a three-man Air Safety Board, for
the investigation of accidents; and an Administrator, who was in
charge of the development and operation of air navigation facilities
as well as general development and promotional work. Organiza-
tional difficulties, duplication of activity, and dissension within the
ranks of the Safety Board brought about a reorganization of the
regulatory agency in 1940.

The Civil Aeronautics Authority was, in effect, split and provided
the nucleus for two new organizations. The five-man Authority
became the Civil Aeronautics Board (CAB), to which was assigned
the safety rulemaking function; the Administrator was transferred
to the Department of Commerce, where he exercised his functions
as head of Civil Aeronautics Administration (CAA). Hence the
abbreviation CAA continued to be used.

After 1940, the CAA, under the Department of Commerce, was
to encourage aviation’s development to fill the commercial and de-
fense needs of the United States. The 1940 reorganization did not
solve all the difficulties the CAA experienced. Rather, the CAA
underwent a series of small changes which eventually led up to the
passage of the Federal Aviation Act in 1958.

On the eve of the Second World War, the Federal Government,
on the premise of national interest, continued to provide an element
of direct aid for the transportation of mail. This aid helped put the
air industry on a financially sound basis. The subsidy element in air-
mail payments was on the whole less than the subsidy paid in most
countries. The value of this investment became immediately ap-
parent with the outbreak of World War II.

CIVIL AVIATION AND WORLD WAR II

The airlines and general aviation made significant contributions to
the successful prosecution of the war in which the Nation found it-
self engaged on 7 December 1941. While contributions of general
aviation were of a largely aeronautical nature (except for the civilian
pilot training program and the Civil Air Patrol), contributions of the
airlines were on the whole more direct and immediate. The assist-
ance of both were particularly notable in the critical early days of
the war when our military air power existed largely on paper.
Among the tasks performed by the airlines during World War 11,
the most important are described below:
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THE GOVERNMENT AND PRIVATE AVIATION

1. Provided the Armed Forces with transport aircraft. At the
outbreak of war, the airlines turned over 324 aircraft, or half their
domestic fleet, to the military forces. These commercial airliners
formed the nucleus around which the Army Air Forces and Navy
were able to build their huge transport commands. In addition, the
airlines also delivered to the Armed Forces airplanes previously
ordered for commercial use. Some of these planes were transferred
even before Pearl Harbor.

Perhaps just as important to the successful prosecution of the war
was the healthy condition of the airline business at the outbreak of
the war. Had the United States lacked sound, thriving, and expand-
ing commercial airlines, the aircraft industry would not have been so
technologically advanced or economically important. Even with this
commerical stimulus, aircraft production was inadequate for the im-
mense military needs, and it was not until several years later
(March 1944) that the required top production level was reached.

2. Supplied key personnel. In addition to supplying the Armed
Forces with aircraft and crews, the airlines furnished the services
with many experienced executive personnel to set up and operate the
transport commands. These executives became the transport com-
mand organization commanders, chiefs of staff, etc. Without these
top men, the gigantic wartime airlift operations described above
would not have been achieved at so early a date.

3. Supplied many technical services. When the war broke out,
the airlines were the principal source of maintenance and repair
personnel. The military services turned to these technicians for serv-
icing, maintaining, converting, and modifying their aircraft. They
worked in both airline-operated and Government-controlled repair
shops.

4. Furnished contract flying service. As stated earlier, the Armed
Forces were not able to perform all the flying functions demanded
by the war effort. The airlines filled the gap by supplying contract
flying service to the Air Transport Command (ATC) and Naval Air
Transport Service (NATS). These coniract flying operations grew
remarkably between 1942 and 1945.

S. Trained flying personnel. The airlines also helped the war ef-
fort by training navigators, pilots, mechanics, and meteorologists for
ATC and NATS. In addition, private operators expanded their fa-
cilities and trained thousands of fliers under the Civil Aeronautics
Administration’s Civilian Pilot Training Program. Together, these
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students became the backbone of the Army, Navy, and Marine
air arms.

6. Provided airbase facilities. Civil authorities, in conjunction
with CAA, established airbase facilities for the use of both scheduled
and non-scheduled airlines in cities throughout the United States.
These formed the nucleus for many military installations when ex-
pansion of such aviation facilities became vital for national defense.

7. Met demands of accelerated war business. Despite the tremen-
dous inroads made into the civil air transport fleet, the airlines
greatly speeded up the conduct of war business through commercial
airline travel. Notwithstanding a forced cut of nearly half in daily
scheduled plane miles, the airlines in 1942 were able to carry &2
percent of the last prewar year's number of passengers. In 1944, the
airlines carried 15 percent more passengers. This was made possible
by pushing up the hours aircraft were in use from 6.5 hours to 11.5
hours a day in 1944,

One of the most significant developments in domestic air cargo
transportation was the vastly increased use of air express. Air express
pound-miles jumped fivefold and previewed the postwar potentiali-
ties of cargo service.

POST-WORLD WAR II EFFECTS

The tremendous wartime advances made in the development of
aircraft and engines during World War I had had a direct and bene-
ficial effect on civil aviation. Later, it was developments in civil
aircraft that benefited military aviation. Then, during World War
II came unparalleled scientific and technological progress, which in
turn profoundly affected civil aviation. Most significant was large-
scale production and operational use of jet-propelled and rocket-
propelled fighters and of guided missiles by the Germans. This fore-
shadowed the coming of a revolutionary new era ir. air transportation
within a matter of years.

Jet propulsion, radar, and other scientific and technological de-
velopments brought about improvements in equipment and airways.
These improvements aided the postwar expansion of civil aviation.

During wartime, there had been a great demand for air transpor-
tation and airline travel. This demand continued during the rapid
demobilization following the war.
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Both Government officials and airline exccutives were misled by
the heavy demand for air travel. They based their future plans on
the basis of increased demand. As a result, they overextended them-
sclves. They failed to consider that the demand might be temporary
or that thousands of military pilots would enter general aviation
businesses. So they ordered more planes, hired more personnel, and
filed for new routes. When the demand dropped, they found them-
selves in financial trouble great cnough to ruin even a mature in-

dustry.
To counteract the crisis, the airlines cancelled their equipment or-

ders. This threw the production industry into chaos. Their jobs
climinated by lagging production, highly skilled engincers and other
technologists were forced to leave the aircraft industry. Those who
stayed found the going difficult. Ultimately, both the aircraft industry
and the airlines were threatened with collapse, a condition which
would have had disastrous effects on military aviation. This situation
was indeed critical.

The period 19461947 was a rough one for the airline industry.
It was only through the creation of the CAA that it survived it at
all. As early as 1938, Congress had forescen the difficulties an air-
line crisis would bring.

The CAA Act empowered the Civil Acronautics Board to adjust
the mail pay so that the operating losses suffered by air carriers
would not be fatal.

In addition to granting higher temporary mail pay rates, the CAB
also approved some loans made to the airline industry by banks, in-
surance companics, and the Reconstruction Finance Corporation.

By employing newer and more thoroughly tested equipment and
by taking advantage of the improved airways, the airlines were able
to increase the safety and regularity of their service. The year 1950
saw the airline industry achieve an unprecedented safety record.
The passenger fatality rate was only 1.1 per 100 million passenger
miles flown.

Airline passenger business showed a marked upturn in 1949, and,
by the latter part of the year the industry was out of the red. In 1950.
the industry experienced its most successful year; with all categories
of traffic at record-breaking levels for two years in a row, the in-
dustry’s profits were the greatest since the end of World War II.
Domestic air carrier operating revenues exceeded the half-billion
dollar mark for the first time, giving the airlines a net profit of $63
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million. About half of this profit would not have been possible
without $30 million of mail subsidy.

The airline industry has emerged as a new and constructive force
in the economy. At the end of World War II, the airlines were still a
relatively minor factor in the Nation’s production of goods and serv-
ices, but they were growing in significance. Long-sustained expan-
sion in passenger and freight traffic has made air transport one of the
Nation’s major industries.

The years since 1950 have seen an historic shift in the Nation’s
travel habits brought by an increase in speed and in service. Planes
are now more comfortable and convenient than ever. Public response
to these improvements has been remarkable. The airlines now ac-
count for more than 70 percent of all public domestic intercity traf-
fic. A decade ago, the airlines carried only about 35 percent of this
traffic. As passenger traffic has increased, the cost of a ticket has
gone down. Currently, it costs an average of 5.49 cents to travel
one mile in an airplane, less than the cost of this kind of travel
more than 20 years ago. Air travel and aerospace industries have
become “big business,” accounting for something like $30 billion
each year, representing about 4% of our gross national product.*

Becaus: of the combination of improved equipment and enlarged
route systems, the airlines today are producing eight times the
revenue ton miles they produced in 1950. Not all of this growth has
been reflected in profits. Because of the nature of aircraft and the
speed of technological gains, much of the airlines’ money is invested
in capital outlays. Since each new jet is almost obsolete the first time
it taxis for takeoff, continual replacement of equipment is accepted
and, in fact, expected.

In the years since 1950 airline traffic has more than doubled,
and general aviation traffic has doubled several times. This has led
to a condition known as the “crowded air.” Until 1958, the CAA
controlled civil aviation, and a number of other agencies controlled
military aviation. Often there was little coordination between these
agencies. This lack of coordination caused confusion in the use of
air lanes and culminated in a long series of spectacular air crashes in
1957-1958. In response to an aroused public, Congress enacted the
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Federal Aviation Act which created the Federal Aviation Agency
and gave it the responsibility for regulating all airspace over the
United States and establishing a unified system of air traffic control.

The establishment of the Federal Aviation Agency in 1958
brought together in one organization the Civil Aeronautics Authority
(CAA), the Airways Modernization Board, and the safety-rule-
making function of the Civil Aeronautics Board. The CAB continued
as an independent agency overseeing the economic aspects of the
industry. Certain military personnel were assigned to FAA to insure
civil-military cooperation.

The FAA is headed by an Administrator, appointed by the Presi-
dent with the advice and consent of the Senate. He must be a civilian
with aviation experience.

For the first time in the history of aviation, the act assured coor-
dination and cooperation between civil aviation and the military
services. It also provided for the assignment of military personnel
to posts within the Agency, thus insuring military participation.

The FAA continued as an independent Governmental agency
from 1958 through early 1967. Then the Federal Aviation Agency
became the Federal Aviation Administration, and it became part of
the Department of Transportation. Because the initials are the same
for each organization (FAA), you have to know what year is in-
volved when people speak of the FAA. The current organizational
structure is the result of all the previous efforts to organize this
complex and rapidly expanding area, but by no means is it the final
and ultimate organizational solution. New developments in the in-
dustry create new organizational needs, and the Government will
adapt to these needs as they emerge.

Throughout the history of aviation, the Federal Government has
played a role. The pioneering efforts of the Post Office Department
proved that air travel could be both safe and efficient. During war-
time, the Government saw how vital air power was to our national
defense. This reinforced the strong air industry policy. The Govern-
ment came to the side of the struggling air industry in times of need
and gave the boosts that the industry needed to stay alive. In turn, as
the air industry expanded, it brought growth to the national economy
and promoted national defense. Thus, the relationship has been one
of mutual cooperation. As aircraft increase their efficiency and air
travel grows in popularity, Government regulation becomes more and
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more vital to public safety and the orderly movement of thousands
of aircraft.

RELATIONS BETWEEN CIVIL AND MILITARY AVIATION

Because of the nature of aviation today, the roles of civil aviation,
military aviation, and the Federal Government are necessarily tied
together. The Federal Aviation Administration (FAA) itself is a
combination of these three ingredients—whose personal interests
may occasionally conflict. Today, there are fewer conflicts because
each grcup has representatives in the FAA pushing its individual
ideas.

The FAA provides the authority necessary for effective manage-
ment practices. It stimulates intergroup cooperation. This intergroup
cooperation was behind many of the advances made since the es-
tablishment of the FAA including a radar advisory service for jet
aircraft carriers. This service provides positive separation of aircraft
over 25,000 miles of jet routes. This service was made possible by
joint use of 38 military air defense and 11 FAA long-range radar
systems.

Other improvements were made in safety and efficient use of the
airspace by consolidating some military refueling areas and elimi-
nating others. Climb corridors were established for high speed jet
aircraft to provide greater safety when the pilot’s forward visibility
was restricted during climbs.

Other studies on proximity (nearness) warning devices were ini-
tiated, and plans for greater use of military radar enroute traffic
control were formulated. Restricted areas used by the military were
revised, some were eliminated, and others were used on a prior
notice basis. This practice provided extra airspace which had not
been available previously.

Cooperation between the military and the FAA was further in-
creased, since the military consulted the FAA before constructing
new airports and runways. On several occasions this cooperative
planning prevented conflicts in the use of airspace by integrating
present needs with future plans.

Clearly, the FAA has increased safety and efficient use of air-
space. Management of the nation’s resources through joint efforts
has saved millions of dollars.
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PROJECT BEACON

At the request of President John F. Kennedy, a task force known
as Project Beacon was established in early 1961. The purpose of
this task force was twofold: (1) to conduct a scientific review of
aviation facilities and related research and development, and (2) to
prepare a practical long-range plan to insure efficient and safe con-
trol of all air traffic within the United States. Sound planning was to
provide an orderly and economic evolution of the present system of
air traffic control in pace with continuing advances in technology and
national needs. Both civil and military representatives participated
in the study. The study was completed, and a report on the results
was sent to the President on 1 November 1961.

The study groups estimated a 44 percent increase in total flying
by 1975. However, controlled traffic was estimated to increase by
300 percent. Although there had been sufficient improvements in air
traffic control measures to handle the prevailing air traffic, it was
obvious that many improvements had to be made to cope with future
problems. Separation standards dependent on calculated position and
pilots’ reports were insufficient; radar control would be necessary to
handle growing air traffic. The simultaneous use of both instrument
flight rules (IFR) and visual flight rules (VFR) along the same air-
ways was a problem. There were also problems of radio frequency
congestion and pilot and aircraft controller overload due to the re-
quircment for frequent position reports. In the terminal area, im-
provements in approach and departure clearance delivery were nec-
essary to prevent inefficiency through excessive delays.

Project Beacon study groups recommended several future im-
provements in the area of controlling air traffic. First, the study
groups recommended the development of a system for immediate
and continuous aircraft position and altitude information to the air
traffic controller. Other arcas singled out for future improvement
included the segregating of controlled and uncontrolled air traffic;
the establishing of positive control areas above certain altitudes; and
the establishing of speed limits in certain areas. Still other recom-
mendations involved the employing of general purpose computers in
air traffic control 2nd the integrating of air defense radar with FAA
radar in order to provide continuous radar service enroute. The plan
was to provide safety, economy, and efficiency of operation for both
civil and military operations.
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By the beginning of 1965, many of the recommendations of
Project Beacon had been completed, and others were nearing com-
pletion. In the area of safety, many scientific studies have been
made concerning hazards of lightning strikes, problems of turbulence,
and airframe fatigue. Radars used by traffic controllers have been
modified to give suitable weather displays on radarscopes, a tre-
mendous safety factor. Aeromedical research has provided informa-
tion both on human factors in aircraft accidents and also on impact
and acceleration considerations for future aircraft design.

Project Beacon recommends achieving greater air safety through
better aircraft maintenance practices and procedures. An experimen-
tal Maintenance Management Audit System was developed to eval-
uate sys'sus and practices used by air carriers in directing and
controlling aircraft maintenance.

Although air safety indices have remained generally the same
since the creation of the FAA, both aircraft traffic and speeds have
increased at a tremendous rate. Without the improvements made by
the FAA, undoubtedly the record would have suffered greatly.

Tremendous advances have been made in air traffic control. The
airways structure has been streamlined to provide complete direction
and guidance above 24,000 feet at all times. Instrument flight rules
(IFR) are required above this altitude, and radar service is available
in practically all areas of the United States. Joint use of the Air
Force’s SAGE direction centers has provided extra safety. SAGE is
an acronym for “semiautomatic ground environment.” SAGE oper-
ates a type of electronic digital computer that reports and acts on
a developing situation. The widespread use of radar, in addition to
providing greater safety, has been a tremendous asset in expediting
departures and arrivals in congested areas.

A traffic control radar beacon system, which displays a constant
altitude and identification signal on the controller’s radarscope, has
been approved for development by both military and civil aviation.
Present radar systems do not provide adequate altitude information
although they do help the radar controller determine distance. This
new system will display both altitude and distance information.
The last chapter of this booklet will discuss this new system. It will
also explain present air traffic control procedures and list other new
aids to air traffic control.

The FAA, then, plays a significant part in maintaining our na-
tional defense posture. The military services and the commercial
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airlines can now use common systems of air traffic control, and,
thus, they can work together to solve common problems. The com-
mercial airlines aid the common defense in another important way—
the Civil Reserve Air Fleet.

CIVIL RESERVE AIR FLEET (CRAF)

The scheduled United States airlines have a double mission. The
first mission is to stimulate commerce by carrying passengers and
cargo safely, dependably, and economically throughout the free
world. The second mission is to providé airlift assistance to the De-
partinent of Defense and civilian disaster relief agencies in the time
of national emergency or natural calamity. This double mission is
defined in the Civil Aeronautics Act of 1938 which states that the
airlines are to serve the domestic and foreign commerce, the postal
service, and the national defense effort. The airlines have followed
this mandate since then.

The airline industry responds flexibly to the needs of the military.
It provides contract activity, commercial air movements, and in-
dividual ticketing. This service has satisfied some very large require-
ments without declaration of a national emergency.

In the event of a national emergency, there must be an established
organization to insure quick response with as little loss of time and
effort as possible. In aviation, CRAF is such an organization. The
airlines and the Government together developed the Civil Reserve
Air Fleet (CRAF). Certain airplanes in the airline fleet are desig-
nated and specially equipped as CRAF planes and are available
for emergency on Government call. The airplanés are an important
part of CRAF, but there is more to CRAF than airplanes. Also in-
cluded in this organization are the trained crews and mechanics. This
fleet therefore is self-sufficient, in top condition, and ready to answer
any emergency.

In time of emergency, efficient operation of transport for the do-
mestic economy is also essential; hence, the Department of Com-
merce has a major responsibility for commercial aircraft allocations
in the CRAF program. The Commerce Department is advised by the
Defense Department for the military requirements and by the CAB
for civil requirements.

The CRAF program, as it applies to international operations, is
activated in three stages. The first stage does not require a declara-
tion of emergency. A total of 100 cargo and passenger aircraft are
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available to the military with their crews and appropriate support.
This is the stage currently operating.

Stage two is an “airlift emergency” as determined by the Secretary
of Defense. At that time, a total of 234 cargo and passenger aircraft
become available.

The third stage calls for the total activation of CRAF. This would ¥
occur in time of war or during an unlimited national emergency or '
a civil defense emergency declared by the President of the United
States or the Congress. This would bring the full CRAF fleet in and
would involve 260 aircraft. The totals vary from time to time as new
airplanes are delivered. )

When fully activated in a national emergency, the airline portion !
of CRAF can add more than three billion annual ton miles of lift to
the military. (A ton mile is the movement of one ton of cargo one
mile.) This is about a fifth of all the ton miles performed by all U.S.
airlines, domestically and internationally, in 1967.

For troop movement and personnel evacuation, CRAF can make
available more than 15 billion seat-miles annually, about a sixth of
all seat-miles operated by the domestic trunk lines in 1967. (A seat-
mile, as defined by the CAB, is a measure of the volume of traffic
representing one passenger transported one mile.)

The concept of CRAF is a good one because it provides a force
in being ready to respond to a national emergency. It does this at less
cost to both the airlines and the Federal Government. It insures
utilization of available aircraft. Finally, it guarantees that the air-
craft and the crews that operate them are in top condition at all
times.

The scheduled airlines are lifting a large percentage of the Military
Airlift Command’s transient passenger traffic into Southcast Asia.
The airlines are lifting over 2,500 passengers and over 180 tons of
cargo per day to Vietnam. 1

By traditional airline standards, this is a massive volume, more
than double the comparable percentage during the Korean conflict.
Then, the speed and carrying capacity of airline aircraft were far
less than they are today.

THE INTERNATIONAL CIVIL AVIATION
ORGANIZATION (ICAO)

Global transportation systems faced the same problems of air traf-
fic control that the United States did. The unprecedented air traffic
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following World War II made it mandatory to control and regulate
the use of the air. As a result, national leaders sought to establish
standard operating and legal arrangements for air travel on a world-
wide basis. The delegates from 52 countries met in Chicago on
1 November 1944. There they established an organization which
they called the International Civil Aviation Organization (ICAO).
The purpose of this organization is to promote civil aviation on a
global scale as a means of creating international friendship and
understanding.

The ICAO has its headquarters in Montreal, Canada. It has been
an effective organization making major contributions to world coop-
eration in air transportation. It sets technical standards and air
operating rules, and it carries out accident investigations. In this, it
resembles the FAA. However, the ICAO shows its distinctly inter-
national flavor when it makes recommendations aimed at eliminating
prolonged inspections at border airports.

REVIEW QUESTIONS

1. How did military aviation aid civil aviation? How did civil aviation aid
military aviation?

2. Explain the Federal Government’s role in aviation.
3. Describe the Civil Reserve Air Fleet (CRAF).

THINGS TO DO

1. We noted in this chapter that the Federal Government exercises control
over virtually all phases of commercial aviation. Much of this control is
applied through FAA. You might, therefore, obtain from your local FAA
representative (usually found at the local airport) copies of some FAA
regulations. You might ask your AEI for permission for a committee
to call on the local FAA office and invite a representative to speak to
the class on the relationship between the Government and commercial
aviation.

2. In relation to the above, you might also investigate the relationship between
commercial and military aviation and determine the extent to which
FAA exercises control over military aviation.

23...

30

R TR




ERIC

Aruitoxt provided by Eic:

CIVIL AVIATION AND FACILITIES

SUGGESTIONS FOR FURTHER READING

BERNARDO, JAMES V., Aviation in the Modern World. New York: E. P. Dutton
& Co., 1960.

BURKHARDT, ROBERT. The Federal Aviation Administration. New York:
Praeger, 1967.

Federal Aviation Agency. Eighth Annual Report. . . . Washington, D.C.:
U.S. Government Printing Office, 1967.

VAN DEVENTER, C. N. An Introduction to General Aeronautics. Chicago:
American Technical Society, 1965.

B |




Chapter 2

General Aviation

IN THIS CHAPTER, we are concerned with the fastest growing
segment of the aviation industry—general aviation. You will read
about what it is, what it includes, and why it is growing so rapidly.
You will learn about agricultural aviation, business aviation, instrue-
tional flying, recreational flying, and a new facet of air transporta-
tion, air taxi service. The Civil Air Patrol is also an important part
of general aviation, and so you will read about its mission and
how the organization functions. Just what the impact of such «
rapidly growing industry will be on our country is explained at
the end of the chapter. When you have studied this chapter, you
should be able to do the following: (1) tell why aviation is so im-
portant to the business executive, the farmer, and the average
citizen; (2) discuss why “air taxis” are such a popular part of
general aviation; (3) outline the mission of the Civil Air Patrol; and
(4) explain how the producers of private aircraft contribute to the
growth of general aviation.

ENERAL AVIATION is a term used to designate that part of avia-
tion which is neither military nor airline. Included in general
aviation are agricultural aviation, business aviation, instructional
flying, recreational aviation, and air taxi service. General aviation
also covers such conservation activities as forest, power, and pipe-

line patrol; such public service activities as ambulance, rescue, and

emergency service; and such law enforcement activities as automo-
bile traffic surveillance.

525

32




CIVIL AVIATION AND FACILITIES

Figure 4. General Aviation.

General aviation is the most rapidly expanding segment of the
total aviation picture. Its growth has a significant effect on both the
national economy and on individual well-being. General aviation has
brought airmindedness to many diverse businesses and industries,
and today it carries a much greater volume of traffic than does the
commercial airlines.

Not only is general aviation now the fastest growing segment of
aviation, but all major criteria for measuring its growth point to a
continuation of the trend which has existed for nearly 15 years.
To cite a few figures: in 1957, there were 66,520 aircraft in the
general aviation fleet. At the same time, there were 1,829 aircraft
in the air carrier fleet. To put it another way, there were about 40
general aviation aircraft in service for every air carrier aircraft in
service. In 1967, 10 years later, there were 112,000 aircraft in the
general aviation fleet and 2,188 aircraft in the air carrier fleet. This
means that there were about 55 general aviation aircraft in service
for every air carrier aircraft in service. Another way to look at the
growth of general aviation is to compare the actual number of hours
flown. In 1957, general aviation aircraft logged some 10,938,000
railes, which represents about 71 percent of the total number of
hours flown in civil aviation. By 1967, this figure was up to 22,-
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600,000 miles, more than twice the number of miles flown a decade
carlier. This figure represents some 82 percent of the total number
of hours flowu in civil aviation, an increase during the decade of
more than 10 percent.

AGIICULTURAL AVIATION

The airplane has been used as a tool in agriculture since 1919,
when the United States Department of Agriculture (USDA) aerially
dusted fruit trees infested with caterpillars. From this pioneering ex-
periment stemmed the aerial application business in agriculture.
Many different types of crops are now treated from the air. Airplanes
can be successfully used for spraying, dusting, seeding, and fertiliz-
ing crops. In a recent year, for example, airplanes were used to
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treat 1 out of 6 tillable acres in the United States with some 140
million gallons of spray chemicals and more than 700 million pounds
of dry chemicals.

Aerial spreading of fertilizer is not uncommon in the South and
Southwest. It is particularly useful in rice production. Aerial seeding
is profitable with some crops, such as grasses, grains (especially
rice), cover crops, and oil seed crops other than cotton. It is pre-
dominantly used in the South and Southwest where rice is an impor-
tant crop. The airplane has been used for reforestation and pasture
resceding. Oddly enough, the airplane is also used to distribute de-
foliation chemicals which cause plants to lose their leaves and ma-
ture more rapidly. Defoliation facilitates mechanical cotton picking
and makes possible a higher quality product.

Aerial application is not the only segment of agricultural aviation.
Farmers and ranchers often own their own planes which they use to
check on their crops and animals, to ship them to market, and to

keep up the many business interests of the modern farmer and
rancher.

BUSINESS AVIATION

Modern big business has turned increasingly to air transportation
for a variety of reasons. Today there are fewer key executives to
oversee large business and industrial complexes. Plants and offices
have been scattered throughout the country for economic as well as
defense reasons. Many of these plants are located far away from a
large airport. Demands on executives’ time are ever increasing. Di-
rectives handed down via teletype do not have the same results as
face-to-face contacts; face-to-face meetings achieve much better re-
sults. But how does Mr. John Smith get from New York City, to
Savannah, Georgia, for a two o'clock meeling, on to Birmingham
that night to speak at a. company banquet, and on to Knoxville for
a conference the next morning? He flies the company plane. Thus,
he saves his valuable time and accomplishes much more. He has a

flexible schedule, and he can land at any one of the more than 9,000
general aviation airports.

This is not to say that every major company has its own plane.
Many use the airline services. Others charter airplanes. Still others
use air taxi service. But business has definitely taken to the air. Exec-
utives, salespeople, buyers, factory managers, and a host of others
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now use this time-saving method of getting their jobs done quickly
and better through the use of company- or individually-chartered,
leased, or owned aircraft.

Executives and others fly in increasing numbers every year. De-
mands on executives' time become ever greater. Long, leisurcly
business trips are no longer practical. Scheduled airlines do not go to
every plant. FAA forecasts predict that for at least the next 10 years
business flying will increase and will remain the largest type of general
aviation flying. By 1977, business flying will account for 10.4 mil-
lion hours of flying time in general aviation. This figure represents
almost a third of the total number of hours of flying in general
aviation. Business flying, then, is a large operation, and yet only
a small percentage of the 400,000 or so businesses which need and
can afford their own aircraft do so at the present time.

INSTRUCTIONAL FLYING

Every year many people learn to fly. Many more want to learn.
Some of you are probably interested in learning to fly. Why? There
are probably as many different reasons as there are people who
learn. The reasons range from desire to boost company earnings
to thoughts of dining in Memphis, shopping in New York, fishing in
Alaska, or surfing at Malibu—recreation. Whatever the reason, a
student pilot needs to be taught well.

The Federal Aviation Administration realizes this and has set up
certain requirements and tests which the student pilot must pass to
qualify for a Private Pilot’s Certificate. The FAA has also certified
flight schools which meet FAA curriculum requirements.

A prospective student pilot must be 17 years of age and able to
pass an FAA administered medical examination to gain acceptance
in an FAA certified flight school. On the first day of school, he is
given a handout which describes the curriculum. He discovers that
he will be given individual ground instruction before and after each
flight. The ground instruction subjects are:

(a) Theory of flight (including airframe and engine operation).

(b) Federal air regulations and air traffic procedures.

(c) Meteorology.

(d) Dead-reckoning navigation, including the use of the E6B

computer.

(e) Radio navigation and communication.
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(f) Use of pilot information manuals such as the Airmans’ Guide
and the Flight Information Manual.

He is told that, before he can solo, he must pass a written exami-
nation on general operation of the aircraft, theory of flight, and
Federal air regulations. This test has been designed to assure that
the student has acquired the knowledge needed to be competent in
solo flight.

A student pilot soon realizes that there is a lot to know about an
airplane. He discovers that it will take a lot of time and practice to
learn to fly safely. After many takeoffs and landings, stalls, banked
turns, practices in emergency procedures, talks with the tower, and
hours of cross-country flying, however, the student is ready to solo.
He is not allowed to take passengers up until he receives his certifi-
cate. He works for his required 20 hours solo time. He can fly as
frequently as he wants, whenever and wherever he wants to go, pro-
vided his instructor considers him competent. The instructor always
considers the weather before permitting a trip. Soon, the student has
accumulated his 20 hours solo time and is ready to be tested by the
FAA. When he passes, he is awarded a Private Pilot’s Certificate.

RECREATIONAL FLYING

A trip to other countries used to be possible only for persons who
could spend several months in travel. This left out average persons
with only a two- or three-week vacation. Now many people fly to
other countries for vacation travel. The travel time to and from other
countries by air may be only one or two days, or less. This leaves
most of the vacation time free for sightseeing and other pleasures.

Many persons own their own aircraft to fly for pleasure. Quick
trips to the beach, to resorts, or to vacation spots in the mountains
can now be made over week-ends. For many persons, flying itself is
a form of recreation. The thrill of being able to look down at the
earth from the sky is an enjoyable sensation to flying enthusiasts.

AIR TAXI SERVICE

Small planes are becoming faster, more comfortable, and safer be-
cause of modern equipment. These improvements make a major con-
tribution to the boom in personal and business flying, but the boom

does not stop there. It opens up a new field of operation commonly
called “Air Taxi Service.”
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GENERAL AVIATION

All the signs are good for this young industry.

First, the whole air transport industry is growing faster than was
dreamed possible a few years ago. The airline fleet is getting larger;
its airplanes are larger; and they are flying more trips and carrying
more passengers.

Second, this growth is going on in the face of a decline in all kinds
of public short-haul transportation such as trains and buses except
intercity buses. The local service airlines are rapidly becoming baby
trunk lines. Because of the availability of the private automobile,
other forms of short-haul transportation are losing ground. Instead of
taking commuter buses or trains, airline passengers are driving their
cars to the airline terminals to meet their flights. At many airports,
it takes longer to find a parking space than it does to catch a plane.
The situation is likely to get worse before it gets better.

Third, the Post Office is faced with short-haul problems just as
everyone else is. The number of mail trains has decreased by 90
percent since 1925, and traffic congestion interferes with mail trucks
as with everything else. The Post Office needs to improve its service
and is looking at air taxi service as a possible way to do so.

Let’s look at air taxi service more closely.

There are two types of “air taxis”: those which provide demand
service, like regular ground taxis or airplane charter operations, and
those which fly their routes on schedule.

The demand people have small equipment needs, and they can
work as little or as much as they like. Most demand companies start
with small planes with one pilot per plane to keep operating costs
down. Still, these companies will never get rich, because passenger
volume on this type of operation is not high, and probably never
will be high. Because costs are based on a minimum break-even fare,
one person, traveling alone, seldom finds the cost-benefit ratio ac-
ceptable.

The scheduled air taxis are not really taxis. They refer to them-
selves as commuter airlines, but this description is not quite right
either.

Some commuter airlines connect with the major airlines, and some
fly between heavily traveled points such as New York-Washington.
These feeders using single- and twin-engine planes will grow fast

for they provide other lines with convenient connections. Though
they call themselves airlines, they are not curtailed or regulated as
such.
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As air taxis and commuter airlines fill the short-haul gap, they
increase in importance and also in problems. Two big problems con-
front them at the present: economics and regulations.

The economic problem was faced by the trunk airlines years ago.
The answer ther was subsidy. Now these same airlines frown on the
use of subsidy for air taxis. United Air Lines- has its own approach
to the problem. United has realized that what is good for general
aviation is good for United. So the company has become partners
with the local carriers, and, today, profitable interline cooperation
between this trunk and local carriers is an established fact.

One of the possibilities under consideration is subsidy by local
governments. The amount of subsidy would depend upon the
amount of use the community made of the airline. This way, the
more they used the line, the less subsidy the community would have
to pay. This would give the community pride of ownership and also
would promote greater usage of the line.

The second major problem that the airlines are confronted with is
regulation. Is there too little or too much? Are tighter operating
standards needed? How soon?

There is considerable controversy about the present standards.
The air taxi people think they are too strict, and others think that
single pilot operation on any basis is not safe enough.

As the operation of air taxis and commuter airlines increases, ther=
are bound to be greater demands placed upon them by both the
Government aud the traveling public.

CIVIL AIR PATROL (CAP)

It is hard to know exactly where we should discuss the Civil Air
Patrol (CAP) in this booklet. We have chosen to talk about it
here, simply because the aircraft used by the CAP are of the general
aviation type.

The mission of the Civil Air Patrol is fourfold: (1) to employ its
volunteer manpower resources and equipment in search and rescue;
(2) to fulfill its role of readiness to meet local and national emer-
gencies; (3) to motivate the youth of America to the highest ideals
of leadership and public service; and (4) to further this Nation’s
air and space supremacy through a systematic aerospace education
and training program.
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GENERAL AVIATION

The Civil Air Patrol (CAP), a civilian auxiliary of the United
States Air Force, has performed this broad mission for more than
two decades. More than 80,000 men, women, boys, and girls from
more than 2,000 cities, towns, and villages participate in the CAP
program. There are two types of active CAP members: cadets and
seniors. A cadet may be no less than 14 years old, unless enrolled in
high school, nor more than 20 years of age. A senior member must
be at least 18 years old.

The active CAP cadet or senior member attends meetings, com-
pletes training requirements, wears the CAP uniform, performs duty
assignments, and participates in unit activities on a regular basis.
He is eligible for promotions, awards, and special activities.

Membership in CAP does not exempt the member from service in
the Armed Forces. Furthermore, membership does not obligate one
to active service with the Armed Forces or with CAP during a war-
time emergency. It does, however, provide the member with an op-
portunity for executing serious tasks in the service of his country, as
well as providing him with an opportunity for developing self-confi-
dence, self-discipline, and knowledge—the qualities of a good mili-
tary man.

The nature of CAP and its relationship to the Air Force makes it
necessary that each CAP member understand military practices. For
this reason, drill and ceremonies is an integral part of cadet training
in CAP. Physical training is also important. Each of these is impor-
tant, but it is the acrospace education program of CAP that demands
our attention. The subjects taught in CAP acrospace education are

similar to those taught in AFJROTC. The cadets learn about aero-
space achievements, the effect of these achievements on our society
as a whole, and their contribution to aerospace power. The cadets
participate in both a guided reading program and leadership labora-
tories. The practical lab experiences help further their self-discipline
and military education. In some instances, cadets can even learn to
fly at lower cost through the local chapter of the CAP.

Some members participate in CAP both as a hobby and as a way
to serve their country. CAP flies many kinds of missions. Primary
among these is search and rescue. Under the leadership of the Air
Rescue and Recovery Service (ARRS), the CAP, National Guard,
Navy, Coast Guard, and local law enforcement units provide all
inland search and rescue in the U.S. ARRS provides it services not
only to the Air Force but also to other military and civilian activities
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upon request. The Civil Air Patrol flies most of the search and rescue
missions in the U.S. Annually, CAP members fly 69 percent of all
ARRS missions. In addition to this invaluable service, the CAP
runs blood-life missions, provides emergency airlift for the sick and
injured, and reports the tracking of forest fires.

CAP also helps in emergency work as it did following Hurricane
Betsy in 1965, for example. The CAP also plays a role in civil de-
fense readiness. The members work with radio stations and emer-
gency planning centers. The seniors in the CAP program function
as leaders in CAP flights, squadrons, groups, and wings. They pro-
vide much of the guidance for the cadet program, and they act as
teachers in the cadet flight training program.

GROWTH AND IMPACT OF GENERAL AVIATION

At the beginning of this chapter, we said that general aviation was
the most rapidly expanding segment of the total aviation picture.
Think about that statement for a minute. What does it mean? It
means that there are more general aviation planes, more general
aviation pilots, more hours flown in general aviation aircraft, more
people employed in the manufacture of general aviation aircraft,
more general aviation airports, and more takeoffs and landings made
by general aviation planes than all other types combined.

The growth rate experienced by genmeral aviation has been in-
credible. For example, in 1965, the number of aircraft sold in ten
months surpassed 1964’s yearly total. The same thing is happening
today. General aviation is growing and there are still many markets
as yet untapped. While production of new aircraft surges, utilization
of the entire fleet of more than 112,000 planes grows, flying more
hours and miles and attracting new users.

We talked a little about instructional flying, but do you have any
idea how many new student pilot permits are issued each year?
About 100,000 new student pilot permits are issued each year de-
spite the expense of instruction, which for most students runs be-
tween $500 and $1,000. A new high was reached in 1968, when
FAA figures showed that 181,267 individuals held student pilot
certificates.

We mentioned that more hours are flown by general aviation air-
craft. These flights begin at airports with and without FAA control
towers. Nearly 75 percent of the takeoffs and landings at the 313
airports with control towers were made by general aviation airplanes.
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( In mlllions)

Fiscal { Total ] Business | Commercial | instuctional J Personal § Other
Yeat

1962 14.0 5.6 28 21 34 0.1
1963 148 5.6 3.2 24 3.5 0.1
1964 15.4 5.7 3.2 26 37 0.2
1965 16.2 5.8 3.3 3.0 39 0.2
1966 | 17.5 6.1 3.5 34 4.3 0.2
1967¢ | 19.0 6.5 3.8 3.8 4.7 0.2
1968* J 20.5 6.8 4.1 4.2 5.2 0.2
1969 § 221 1.2 4.5 4.5 5.7 0.2
1970* J 237 1.6 4.9 4.8 6.2 0.2
1971 | 254 8.0 5.3 5.2 6.7 0.2
1972¢ | 27.2 8.4 5.7 56 7.3 0.2
1973* | 290 8.8 6.0 6.0 1.9 0.3
1977« J 35.0 10.4 1.2 74 9.7 0.3

* Forecast

** Preliminary

Note. — Hours for 1962+ 1965 have been developed from calendar year date shown
in FAA Statistical Handbook of Aviation.

Figure 6. Hours Flown in General Aviation.

This amounts to more than one movement every second, day and
night, every day of the year. The number of aircraft movements at
our more than 9,000 general aviation airports would stagger the
imagination.

Aircraft producers are paying more attention to general aviation’s
needs and desires. They are producing a wide variety of aircraft to
meet the increasing number of missions for private air travel. They
have introduced dozens of new models from trainers to pure jet
business transports. They have increased the passenger and cargo
carriage capacity of many existing models. Their efforts have been
rewarded by increased production schedules.

Increased emphasis on pilot training, improved marketing tech-
niques, and equipment with greater capability have been but a few of
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the industry’s efforts contributing to the accelerated growth pattern.
Economic and social factors also played a part. Decentralization of
business and industry plus greater demands on individuals’ time have
made long, leisurely business trips impractical. Business has taken to
the air with the rest of the nation, and general aviation has moved
into the picture to fill existing gaps with the finest scheduled service.

Scheduled air service, constantly improving and increasing, is, by
necessity, concentrated in the larger metropolitan areas with 65 per-
cent of all scheduled service concentrated at only 23 major airports.
Ninety percent of the airline passengers are enplaned at only 90
cities. It is left to general aviation to provide both direct and con-
necting service to the vast areas not served and to those served
with lower frequency of schedules.

Air taxi service is growing more than 32 percent per year to fill its
spot in the air transportation system. In fact, air taxi service accounts
for much of the growth in general aviation. Business has taken to the
air; yet only a few of the many businesses which have the need for,
and the ability to buy and operate, their own aircraft do so at the
present time. The market potential is great, and the projected sales
indicate even greater growth in business aviation as well as in general
aviation as a whole.

Because of the growth of general aviation, many communities that
never considered air transportation vital before are having to take a
long bard look at their position. Air transportation is becoming a
drawing card for businesses and industry. The town with the airport
is likely to get the plant where the town a few miles away without an
airport will be overlooked. There are many small general aviation
airports scattered throughout the United States; yet general aviation
is plagued with the lack of proper landing facilities. Why? Many
general aviation airports are not much more than a dirt landing strip
with an airport beacon. A few are not even lighted. In the face of
rapid growth and improving technology, general aviation airports
need to be updated. They are being considered in the National Air-

port Plan and other airport measures discussed later in the chapter
on airports.




GENERAL AVIATION

REVIEW QUESTIONS

1, Define general aviation. Why is it growing so rapidly?

2. Business aviation is growing more rapidly than any other type of aviation.
Why?

3. Define air taxi,
4. Discuss the Civil Air Patrol.

THINGS TO DO

1. If there is a flying school in your community, you might contact officials
at the school to determine how many pilots the school trains per year
and report to the class on all that is involved in learning to fly.

2. You as an individual or as a member of a committee from the class might
contact your local chamber of commerce or industrial development
board to investigate the impact of aviation on your community.

3. If there is no local airport in your community, you might work up a report
to indicate the economic advantage that would accrue to the community
if an airport were added. Or you might justify the lack of an airport.

SUGGESTIONS FOR FURTHER READING

Civil Air Patrol. Aerospace Education. Ellington AFB, Tex.: Civil Air Patrol,
1963.

. You may also find other publications by the Civil Air Patrol
in your unit or school library.

Federal Aviation Agency. Eighth Annual Report. . . . Washington, D.C.:
U.S. Government Printing Office, 1967.

Other sources: Perhaps the best source of recent information in this fast-
growing field is magazine literature. Keep up with current developments
in this area by reading such magazines in your detachment library as
Aerospace Technology, Aviation Week and Space Technology, and Air
Force and Space Digest.
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Chapter 5

Commercial Airlines

. IN THIS CHAPTER, we are primarily concemed with the Govern-
ment's rules and regulations concerning commercial airlines. The -
" restrictions.placed on commercial airlines are for the good of all
“citizens. ‘The Civil Aeronautics Board imposes restrictions which
determine the eligibility of an dirline. Also included in this chapter
is a .discussion of the responsibility . of the Federal Aviation Ad-
ministration to provide safety regulations. You will discover reasons
for the phenomenal growth in the airlines industry. Modern equip-
ment and technological’ improvements are encouraging reasons for

- people to use airlines more frequently. Rapid growth in any in-

. dustry tends to create problems. With all the planes now in use,
"'we can anticipate problems in the design of new planes and airports,

. 'the scheduling .of these plones, and the. efficiem management of

*" modern alrports. A very important part of commerciol airlines is
~air ffeight -The impact which air freight has had ‘on our economy is
" discussed toward ‘the end of this chapter. Aftei you have studied -
- this chopier, you ‘should be able to do the following: (1) explain’ -
" -why “air freight makes our lives more pleosom; (2) discuss some of: -
‘- the problems facing a growing commercial dirlines industry; and (3) -

+ -outline the responsibilities . of the -Federal Aviation Administration
. ond estoblish proof that. their .concern for sofety hos poid off.

OMMERCIAL airlines is a term loosely used to include scheduled
and nonscheduled airlines. When we think of the airlines, we
usually think of the trunk lines (American, Eastern, Trans World,
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and United), but the term includes much more. Air freight lines,
such as Logair* and Flying Tiger, are airlines; local service lines
such as Delta, Western, and Braniff are airlines; even the commuter
airlines, discussed in the chapter on general aviation, are airlines.
All of these activities are lumped together and called scheduled air-
lines.

Yet scheduled airlines (“skeds”) do not present the entire picture.
There are still some nonscheduled airlines (“non-skeds”) which op-
erate on the basis of passenger demand. Most of the traffic carried
by the nonscheduled airlines consists of charter flights and overflow
traffic from scheduled airlines.

ROLE OF THE GOVERNMENT IN AIRLINE MANAGEMENT

The Civil Aeronautics Act of 1938—and later the Federal Avia-
tion Act of 1958—established the Civil Aeronautics Board (CAB)
as the economic regulatory agency for the airline industry. The CAB
has the responsibility of regulating airline competition; that is, author-
izing enough competition to assure ever-improving service, but not
to the extent that it would destroy an airline’s prospects for economic
health necessary for progress.

CAB Responsibilities

In order to make this plan work, the Government imposes nu-
merous restrictions on scheduled airline operations. It sets down rig-
orous tests of eligibility. These conditions are in full effect today:

To hold a certificate for interstate scheduled service, a scheduled
airline must demonstrate that it is “fit, willing and able,” including
financially responsible, “to perform such transportation properly;”
that its management is “honest, efficient and economical;” and that
its operation will serve the “public convenience and necessity.” The
CAB awards a certificate of public convenience and necessity only
after exhaustive investigation, including full public hearing. What
follows is a brief list of some of the stringent qualifications an airline
must meet.

A scheduled airline must serve all points designated on its certifi-
cate, even those that do not by themselves generate enough traffic

® Logair and Quicktrans are long term contract airlift services within continental United
States for the movement of cargo or support of the logistic systems of the Military Services
and Department of Defense agencies.
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for economical service. It cannot suspend service at any city without
CAB approval, which is based upon a review of the public interest.

A scheduled airline must provide regular service, according to a
complete system flight schedule that must be published and filed with
the CAB. These schedules must receive CAB approval as interna-
tional schedules receive International Civil Aviation Organization
(ICAO) approval.

A scheduled airline must publish and file proposed fares and tar-
iffs with the CAB, which can reject them if it deems them not in the
public interest.

A scheduled airline must carry the mail as required by the Post
Office Department.

A scheduled airline must file full service, traffic, and financial
reports with the CAB quarterly. It must also keep its records and
facilities open for CAB inspection at all times. It must keep the
CAB informed as to ownership. It cannot merge, consolidate, or
acquire another airline without CAB approval.

As you can tell by the scope of the problems it handles, the CAB
is constantly considering a variety of suggested changes. An airline
can submit a new route plan to the Board for consideration. All lines
objecting to this suggestion can, in turn, send in their objections.
The proposal then goes before the Board for a hearing. The Board
can dismiss the proposal, accept it, accept it on a temporary basis, or
expand it. In reaching a decision, the Board does not necessarily

decide according to precedent. It may reverse its decision completely
from case to case.

Let’s consider one of the areas handled by the CAB, namely
trunk-line local competition. The CAB has proposed a rule change
that would radically alter the competitive relationship between trunk
and local service lines on some routes now served exclusively by the
trunk lines. The Board hopes that by extending the non-stop dis-
tances local lines are permitted to operate it can reduce subsidies to
the local carriers. This puts local lines and trunk lines in direct com-
petition on the route segments in question. Some of the local air-
lines consider this the greatest advancement in their history while
others frown upon drastically changing an effective working arrange-
ment. Even among the trunk lines there is a variety of opinions, but
most say that the CAB’s policy of taking from the trunk lines to
build up local service is going to seriously endanger the future of the
trunk lines. Continued efforts to build better planes and improve
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services require a great deal of money, and the trunk lines say they
are not so secure that they can place themselves in the role of
great beneficiary offering financial relief to all other segments of
the industry. They remind us that they have not been financially
independent long enough for that.

FAA Responsibilities

The Federal Aviation Administration (FAA) has the responsi-
bility for the promulgation and enforcement of safety regulations.
The special Civil Air Regulations it has established for scheduled
airline operations are more detailed and strict than those of any
other class of aviation.

A scheduled airline is required to have a complete dispatch system
encompassing communications for the dispatch and operational con-
trol of all its aircraft. No scheduled flight can take off without specific
authority from a system dispatch office. Dispatchers, who must Fold
FAA dispatcher certificates, must be thoroughly familiar with the
route, weather conditions, navigational facilities, and airport condi-
tions under which they dispatch aircraft.

A scheduled airline can fly on instruments over a particular route
only if the route is equipped with navigational aids approved by the
FAA. It can schedule flights only into airports inspected and ap-
proved for the operation by the FAA.

A scheduled airline must show that competent personnel and ade-
quate facilities and equipment, including spare parts, supplies, and
materials, are available at such points along its routes as are neces-
sary for proper servicing, maintenance, repair, and inspection of air-
planes and auxiliary equipment.

Each scheduled airline flight captain must be pre-qualified on the
routes he is to serve, demonstrating adequate knowledge of weather
characteristics, navigational facilities, communications procedures,
and the regular, provisional, and refueling airports he is to use.

A scheduled airline must maintain two-way ground-to-aircraft ra-
dio over all routes served in order to maintain system-wide contact.
This is in addition to radio facilities operated by FAA.

A scheduled airline must fly “proving runs” under the supervision
of the FAA before inaugurating a new route or aircraft.

A scheduled airline must have available weather information of a
type prescribed in detail by the FAA. For example, a trip may not be
cleared unless there is attached to the dispatch release form the latest
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weather reports, available weather forecasts for the destination, inter-
mediate points, and alternate airports.

The FAA’s concern for safety has paid off. The accident rate has
dropped to a low of 0.22 passenger fatalities per 100 million pas-
senger miles of operations. This low accident rate compares most
favorably with an automobile accident rate of 2.4 fatalities per 100
million miles.

FAA is not complacent about the airline’s safety record, and offi-
cials realize that the air is growing more crowded daily and conges-
tion breeds accidents.

The U.S. scheduled airlines, in addition to observing the highest
safety standards required of any segment of aviation, observe service
and operational policies and practices above and beyond that re-
quired by the Government. They have exercised leadership in the
development and use of many safety devices and procedures includ-
ing (1) creation of the Nation’s first air traffic control service; (2)
pilot-operated airborne weather radar; (3) anti-collision lights on
aircraft; (4) reversible-pitch propellers, and thrust-reversing mech-
anisms for jet engines; (5) preventive maintenance—through air-
craft inspections at frequent intervals, and replacements of parts at
prescribed intervais whether or not they need it; (6) swift notice to
all airlines of a problem encountered with an aircraft of any one air-
line; and (7) a policy of flying under instrument rules and proce-
dures even in good weather when operating above specified altitudes,
as an added measure to assure safe separation of aircraft in flight.

The airlines and the FAA cooperate in this overall safety pro-
gram for they believe it is their responsibility to protect the traveler
from accidents which can be prevented.

AIRLINE MANAGEMENT

Management of commerical airlines has become exceedingly com-
plex. There are, of course, numerous reasons to account for the
growing complexity, but one of the most obvious reasons is the
phenomenal growth of commercial aviation.

Growth

The airlines are far and away the fastest growing major industry
in the country. Taking 1950 as a starting point, the airline perform-
ance is unique. The electric utilities have more than tripled in size;
43
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the chemical industry has also more than tripled. The trucking in-
dustry has more than doubled. The motor vehicles industry has al-
most doubled. Steel is up 30 percent. Total industrial production
in the country has almost doubled since 1950. But the airline industry
is today 7 times as large as it was in 1950.

In the ten-year period 1957-1967, the gross national product did
not even double. During the same period, airline revenues more
than tripled, and revenue ton miles flown more than quadrupled.

The phenomenal growth of air traffic has been made possible by
a great outpouring of capital funds. This investment in new equip-
ment and facilities stimulates company growth by preparing for it.

What is the reason for this phenomenal growth?

Throughout history transportation and communication have gone
hand in hand with each acting as a stimulus for the other. Although
there have been great advances in the technology of communications
(with telecommunications satellites, color television, and direct dis-
tance dial telephone service, for example), the basic efficiency of the
face-to-face confrontation has never been equalled. Today, there is
even greater demand for fast transportation to get one to a meeting
and back again. This demand is growing even greater as our society
becomes more complex. The reason for the meeting varies from
passenger to passenger. Some are rushing to a business conference,
others are going home, and perhaps still others are off for vacations.
Whatever the reason for the trip, rapid transportation is appreciated
for it allows time for valuable face-to-face communication.

The airlines have worked at serving the Nation’s communication
need in two major ways. They have first applied radical technologi-
cal improvement. Public response to this improvement—in speed,
comfort, convenience, and reliability—has always been dramatic.
Hence, there is a constant pressure on the engincers to advance the
state of the aviation art. Perhaps the greatest untold story of this
industry is the long partnership between airline engincers and manu-
facturers, each stimulating the other to develop technological break-
throughs. A major part of this effort has been the adaptation of
military technology to civil use. However, as the industry has grown
in purchasing power, it has gencrated its own research and develop-
ment support. In engines, airframe, electronics, communications,
computers, training systems, navigation, fuel, and metallurgy, major
U.S. and foreign industries are finding that it pays to develop innova-
tions tailored especially to the airlines. This thrust, added to the
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military research thrust, inevitably results in continued technological
improvement.

In addition to the stimulant of improved technology, the powerful
and constructive forces of competition have played a central role in
the airline growth story. There is a highly dynamic relationship be-
tween the potential of the market and the energetic drives of each
of the airlines to improve its share of the market. The ambitions of
vigorous competitors are reflected in the size of their orders for air-
planes. Where there is plenty of capacity, there is no restraint on
surges in demand. Adequate capacity also produces a convenient
and readily available service, a feature highly prized by the travel-
ing public.

Rapid expansion of capacity, in part resulting from the pressures
of competition, requires that top priority be given at all times to the
task of expanding the market. Given large additions to capacity, air-
lines mount massive efforts to sell the additional seats. Promotional
fares, which have proved so acceptable to the traveling public, have
been one of the outstanding stimulants applied. This process has
been a major contributing factor accounting for the remarkable de-
velopment of the air travel market. In 1965, they sold 32 million
more seats than in 1962. In 1966, they sold millions more and will
sell even more it the years to come.

Critics complain that the process results in average load factors
between 50 and 60 percent and that the industry is operating too
many empty seats. Good service at peak times of day, of the week,
and of the year inevitably means empty seats at other times. Run-
ning an airline is a little like running an elevator system in an office
building. If the object is to maintain a high load factor on elevators,
then obviously it might be possible to install only one elevator in a
building and rent all the space normally given to large elevator
capacity. Average load factors on the one elevator would be high,
but some of the tenants might not get home until after midnight.
Those who worked on the top floor, where relatively few people
need to 2o, would have to wait forever. If, however, good service is
the objective, the building operator has to increase the number of
elevators at the sacrifice of average load factors.

Similarly, the airline industry could buy fewer airplanes and plan
for a scarcity of seats. But this would assume some formula for
reducing the vigor of competition as well as rapid deterioration in
the ready availability of service. No advocate of artificially high
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average load factors would long survive the fury of an aroused public
if his policies led to the deterioration of the convenience and ready
availability of the service.

Coinciding with this phenomenal growth of air travel has been a
major change in the habits of work and play of the entire Nation.
A new mobility, unlike anything experienced by any nation before,
is developing.

The usefulness of the airplane to the business world has long been
appreciated. Mobility of the productive people in business stimu-
lates the pace of economic development. Decisions are made faster,
work gets started sooner, problems are resolved more readily, the
whole process of selling and buying is aided by fast transport. Tecle-
phone and teletype have not replaced personal confron:ation. The
personal touch still sells the product best.

Mobility is valuable to the business world, but it is equally valuable
to the arts, the sciences, religion, education, the law, government,
and every other branch of human activity. Fast transportation is a
strong stimulant to the pace of activity in every field. No man can
hope for personal isolation if he plans to contribute to the massive
cross-fertilization of ideas nmow characteristic of our civilization.
More than ever the personal confrontation is essential.

Promotional Fares

Perhaps one of the most significant social changes that is taking
place in the last half of the twentieth century is the change in the
leisure activities of Americans. Demands for vacation and personal
travel by air require the development of specific plans and programs
and now occupy priority attention of airline managements,

There are dozens of ways of approaching the market and the
airlines are prepared to try them all. The airlines expect to reap
substantial benefits from the combination of an air trip and a rental
car. As roads become increasingly crowded and super highways

more and more monotonous, the airlines are strongly advocating the
fly-and-drive combination.

But by far the most productive experiments are in the field of
promotional price reductions. Numerous excursion, off-season, off-
peak and other promotional fares are available both for domestic
and international travel. The airlines have combined many of thesc
low fares with hotel, car-rental and sight-seeing bargains and have
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developed highly attractive all-expense packages. The all-expense
package is a well-tested method of getting the first time travelers
away from home.

For the individual traveler the excursion rate is the most econom-
ical. To take advantage of this reduced rate, the traveler must pur-
chase a round trip ticket. This seat will be tourist class. The ex-
cursion rate applies from noon Monday through noon Friday and
from midnight Friday through noon Sunday.

Among the most successful promotions has been the family fare
under which the husband pays full fare, he wife travels at a third
off and the children at two thirds off. The response of the public
has been spectacular.

The 50 percent space-available reduction for military men on
leave has also been highly successful. More than eight million mili-
tary men have taken advantage of it since it was introduced.

The airlines are now experimenting with a 50 perzent space-
available discount for young people between 12 and 22. Even with
the fare reduction, the airlines see a profit for half fare is more
than no fare on an empty seat.

These and other promotions started since 1962, including the rapid
spread of economy and coach services, have resulted in a marked
reduction in the average revenue the airlines earn for operating a
passenger mile. The decline has been striking. In a recent year,
passengers taking advantage of special discounts saved more than
$115,000,000 compared to the fares previously in effect.

These reductions will continue; however, there are practical limits
to fare reductions in a period of generally rising costs. The airlines,
traditionally, have operated on a thin margin of profit. In their most
profitable period, in the early 1950's, the margin was five cents on
the dollar, or about the price of a limousine to the airport on an
average $40 ticket. In the past five years, the profit margin has
averaged three cents on the dollar, or considerably less than the
price of a limousine ride. Profits of course have the task of under-
writing vast expansion and improvement programs.

TMPACT OF THE JET AGE

Today one of the big four airlines has converted to an all jet
airline, and the others will soon follow suit. Why? If the turboprop
is more economical for shorter hauls, why is it being replaced? What
has brought about this all jet demand?
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Figure 8. Comet |,

First, let's look back to 1952. This was the year the British air-
lines placed the Comet I in service and thercby became the first
to use jet aircraft in commercial operations. Technology was ad-
vancing rapidly and manufacturers were designing and developing
improved aircraft faster than the airlines had previously paid for
them. This was indeed unfortunate for some airlines because th:
rate of aircraft replacement is one of the most vital features of an
airline’s whole economic structure.

Boeing and Douglas were applying their technological knowledge
in designing improved aircraft as well as in designing jets. Here
again the military influenced civil airline progress and design. With-
out the B47 bomber there probably would have been no Boeing
707: and the theoretical advantages of turbo-props on the cost side
would have been given more vmphasis. But there was the B47.

American Airlines, using the Boeing 707, was the first to begin
domestic U.S. jet service with its own aircraft. It inaugurated the
transcontinental route from New York to Los Angeles on 25 January
1959. Jet service was underway. Another significant date in the
progress of jets was Pan American’s inauguration of its round-the-
world jet service on 10 October 1959.

Once the appetites of the airlines had been whetted by the speed,
reliability, and passenger appeal of the new aircraft, ways and means
were found to extend the scope of the jet aircraft beyond the limits
originally planned. In the early days the jets were believed to be
best on longer ranges where their speed could be exploited; but on
short-haul routes the turbo-prop would be more suitable. But even
on short-haul routes the jet proved itself with its tremendous pas-
senger appeal. Competition has brought the day of all jet liners into
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Figure 9. DC-6.

the necar future. Trans World Airline already claims that distinction,
and the others will rapidly follow suit.

The jet age has been speeded up because of interline competition.
Without this spirit of competition there would be no incentive for
improvement and no more progress.

The world trend is sensitive to our airline trend for our airlines
carry about 55% of the world’s traffic. Most of this traffic is carried
by the Big Four (American, Eastern, TWA, and United) plus Pan
American. These five airlines alone carry 40 percent of the world’s
total seat-miles.

Competition demands continuous updating of aircraft, and this
process alone is a complicated and costly one. In the past five years,
airline outlays for acquisition of modern equipment totaled more
than $3.6 billion. At the end of 1962, there were 647 jet and turbo-
prop airplanes in the fleet and 1,164 piston airplanes. At the end
of 1967, there were 1,706 jets and turbo-props and only 460 piston
airplanes. The year 1965, incidentally, was the first year in which
jets and turbo-props outnumbered piston planes in the airline fleet.

Orders for new aircraft as of the middle of 1968 totaled some
1,055 airplanes, including 38 British-French Concordes with an ap-
proximate value of $760 million. In addition, the airlines hold 59
delivery positions for the Boeing 2707, the U.S. supersonic trans-
port, and have already invested more than $70 million in advance
payments for these aircraft. The total cost of the Boeing supersonic
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transport aircraft which the airlines have on order is in excess of
$2 billion. Many of the other aircraft on order are medium and
short range aircraft designed to improve the quality of air service
for smaller communities. This fact has special importance for the
more than 400 cities served exclusively by the local service airlines.

Three basic considerations influence airline equipment decisions
at the present time.

First is the need to complete the current re-equipment, expansion,
and modernization program.

Second is the development of a subsonic aircraft even more effi-
cient than those already in operation. Continuing increases in every
type of expense, including wages, fuel and material costs, landing
fees, and rentals necessitate a maximum of management and tech-
nological economies. Consideration is, therefore, being given to a

CAPITAL EXPENDITURES
U.S. Scheduled Airlines

Billions of Dollars
14

12

10

1946-°55 1956-°65 1966-°75
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Figure 10. Capital Expenditures.
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new and more economical vehicle which can contribute to maintain-
ing or reducing still further the average cost of an airline seat. De-
signs made possible by the more powerful C-5A engine are being
actively considered. These include the Bocing 747 and the DC-I0,
which are capable of carrying 400 or more passengers.

Lockheed’s C—SA has been nicknamed “the Large One” for good
reason. It is a giant inside and out. It can carry missiles, planes,
tanks, trucks, helicopters, boats or anything else that would fit into
a two-car garage that is 144 feet deep and 13%% feet high. This is
the hold of the ship. On deck, there is, the cockpit, flight engineer's
station, pullman-style accommodations for the relief crew, and a troop
compartment with 75 aft-facing seats.

This military giant is being modified by Boeing. The Boeing 747
is basically a passenger plane with a 490-seat 10-abreast interior. No
airline is expecting to use this number of scats or service initially. The
airlines are considering several interior designs. These include a five-
class interior, with a luxury class at the nose, first class niext, then
standard, cconomy, and coach sections; entertainment section; and
a section for non-smokers.

This giant is supposed to alleviate some of the traffic pressures
in the air while creating some knotty problems on the ground. The
strain one of these planes would place on today’s airports would be
tremendous. Much research is being done to foresee problems so
that the airports will be ready when the planes are delivered.

Third is the development of supersonic airplanes which will make
possible the tripling of present jet airliner speeds. Delivery dates of
the very large airplanes could be as early as 1970, and of the first
of a family of supersonic airplanes 1973. The FAA estimates that
some 86 supersonic aircraft will be in service by 1977.

These considerations plus assumptions as to traffic growth make
possible rough projections of future capital outlays. Projections
through 1970 show a total outlay of $5.5 billion. As more expensive,
but more efficient and productive airplanes come on the line, expen-
ditures for the next 10 years may be double those of the last 20.

Orders for civil airplanes now account for over half of the volume
of such military and civil aerospace producers as the Boeing com-
pany. Airline investment thus makes a major contribution to the
stability of employment in the acrospace manufacturing industry. In
1967 U.S. airframe builders alone employed almost 75,000 persons
in the manufacture of civil air transports for U.S. airlines.

2
58




COMMERCIAL AIRLINES

The implications of airline investment are far-reaching. The im-
proved efficiency and economy of operations made possible by mod-
ern equipment which the airlines have placed in service has been
the most important single means of absorbing the steady advances
which have occurred in wage rates, and material and equipment
prices. By this process, airline investment has enabled the carriers to
bring about the recent downward trend in average fares per pas-
senger mile and thus contribute to an easing of inflationary pres-
sures.

SOURCES OF FUNDS

An overwhelming proportion of airline earnings have been re-
tained to help finance required investment in expansion and im-
provement. In a recent year, for instance, more than 85 percent of
the record profits earned were reinvested in the industry’s expansion
and improvement program. Yet retained earnings were sufficient to
finance only about 30 percent of these outlays and the balance was
derived from other internal sources.

It is this investment program that enables the airlines to retain

their position as the most modern and efficient airline service in the
world.

ROUTE STRUCTURE

Route structure is important to an airline. It is the bloodstream
through which traffic flows. Traffic flow determines the financial life
of an airline. So each airline jealously guards its routes and strenu-
ously objects to more competition on its established routes. But it
joyously cheers when granted an additional segment.

More than 600 cities are served by the scheduled airlines. These
cities vary in size and passenger traffic from Chicago, Illinois, to
Moab, Utah. Of the total, more than 400 are served exclusively
by local service airlines.

The routes shown on the map in Figure 11 are designated and
regulated by the CAB. Service to Alaska and Hawaii has been
omitted for lack of space. These routes are not permanent, but are
subject to change by the CAB. Most changes which occur are addi-
tions to, rather than deletions from, the present system.

Although more than 600 cities are served by scheduled airlines,
no one airline serves all of them. The trunk lines have greater route

53

b e - Ao o i AT A et S s

'
i
1:
E
1
:
i
i
1
H
]
ki
]
i

e b = e

e i

LR e St




Q

ERIC

Aruitoxt provided by Eic:

CIVIL AVIATION AND FACILITIES

Figure 11. Airline Routes.

coverage than (o regional lines, but Delta and Braniff are growing
too large to be considered feeder lines. Braniff International Airlines
has acquired routes to Mexico and South America. This changes the
traditional division between trunk lines and regional lines.

Each airline has certain citics it must serve according to a pub-
lished schedule. The CAB approves the route and regulates competi-
tion so that one segment is rot overworked and another ignored.
To add a segment to an established route, an airline must file pro-
jected plans with the CAB, which will run a feasibility study. If the
Board decides the route segment could pay and no airlines strenu-
ously object, it will grant a trial run authorization, which will change
after the trial period.

On some of the routes local service airlines and trunk lines are in
direct competition, while on others the local service airlines act as
feeders to the trunk line long distance hauls. Yet even this claborate
route system fails to serve the public adequately. There are many areas
left that receive little or no airline service. It is in these aress
that the commuter airlines and air taxis have been growing to fill
the gap. They can more economically serve the smaller commanities.
They use smaller planes and place smaller demands on the airports
they use. Commuter airlines and air taxis are proving to soth the
scheduled airlines and the general public that they can provide good
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service and fill the gap. During the next ten years they will grow to
fill an even more important place than they do today.

Thus far we have stressed interline competition as a stimulus to
airline growth and improvement. But interline cooperation also plays
its part in improving passenger service. Because the rouies are drawn
the way they are, it is often difficult to fly direct frcm one point to
another without changing airlines. The airlines themselves realize !
this and cooperate fully to meet the passenger’s needs. !

Richard, for example, wanted to fly home for Christmas vacation.
He was living in Montgomery, Alabama, and his home was in Salt
Lake City, Utah. He called Delta Airlines in Montgomery to sched- '1 |
ule his flight. Delta does not have a flight to Salt Lake, but they
arranged his flight by checking reservations with other airlines.

Richard flew with Delta from Montgomery to Dallas. At Dallas,
he changed to Braniff Airlines. Braniff flew as far as Denver, Colo-
rado. At Denver, he changed to Western Airlines which flew to Salt
Lake City. On the trip back to Montgomery, he was routed another
way because of heavy traffic. He left Salt Lake City on Western,
changed to Braniff at Denver, changed to Eastern at Dallas, changed
planes (still Eastern) at New Orleans, and landed at Montgomery.

The entire trip was prearranged and booked by Delta Airlines in
Montgomery. It is this type of cooperation that insures today'’s
traveler the speedy and convenient trip he has come to cxpect.

Richard’s flight was arranged by counter personnel who help !
schedule flights and check in passengers. This is only one job per- i
formed by airlinc personnel. The jobs of pilot, copilot, navigator, :
and airline hostess are important, but there arc many people who
perform support functions. Among these are the engineers, scientists
and draftsmen who design the planes; the builders and flight test
pilots and mechanics who test the designs; the mechanics who keep
the planes airworthy; and the stenographers, public relations men,
and others who try to make an airline profitable. Aerospace Oppor- ;
tunities for the Individual, in the Aerospace Education IIT series, ex- \
amines these jobs in some detail. l

AIR FREIGHT

In 1965, the last year for which air freight figures are conveniently
available, the jet freighter fleet of the U.S. airlines represented an
investment of $439 million. It consisted of 55 jet aircraft capable of
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all-cargo service. In addition, 23 turboprops and 85 piston-powered
aircraft were providing freighter service. Assuming maximum loads,
these aircraft could fly about 10 million ton miles of freight service a
day, nearly four times the freighter capacity of 1960.

In addition, more than 100 jet freighters, valued at about $720
million, were on order and were scheduled to be delivered by the
end of 1968. These aircraft will add some 8 million ton miles of
service per day to the present 10 million ton miles per day peak.

All of these figures add up to this: air freight is becoming big
business. The massive investment by the airlines in cargo aircraft
will have favorable effects on the cost of producing and distributing
goods. Improved efficiency and economy of operations made possi-
ble by modern equipment has been the most important single means
of absorbing the steady advances which have occurred in airline
wage rates and material and equipment prices. Airline investment
has enabled the carriers to bring about the marked downward trend
in air freight rates. Future improvement of efficiency made possible
by larger airplanes of the immediate future will have a further favor-
able impact on freight rates.

Freight traffic more than doubled from 1960 to 1965. Airlines
budgeted and planned for a 16 percent increase in the domestic
freight field in 1965 and achieved a 25 percent increase. In interna-
tional freight, the airlines planned for a 25 percent increase and
achieved an increase of 46 percent. This makes it difficult to cor-
rectly project future growth.

Air freight as a major business is still new. For this reason there
is a need for broader understanding of the business within the airline
industry, within the Civil Aeronautics Board, and among the major
shippers of the country.

The available capacity has become enormous and is growing rap-
idly, the quality of the service is excellent and improving, and the
price is right and getting more favorable for the shipper every year.
Air freight is an industrial product to be sold. The biggest gap is the
information gap.

The development of air freight so far has shown some remarkable
parallels with the history of the trucking industry. The trucks made
possible a great speed-up in the processes of production and distri-
bution for industry. In the radius of their most economic operations,
they provided overnight delivery door-to-door. The impact of such
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increased efficiency in transport service on the organization of pro-
duction and the processes of marketing was revolutionary.

Today, more attention than ever is being given in industry to
shortening the time required to produce goods and reducing the
time between production and sale of goods. Anything that eco-
nomically contributes to cutting down the length of the cycle between
rcorder and delivery has tremendous significance, particularly in
highly competitive industries. In each industry, of course, time has a
different value. But, for a variety of reasons, the element of time in
the production and distribution process is receiving more and more
attention.

The key elements in air freight growth can be divided into two
major categorics. The first includes a list of things airlines have been
doing on their own initiative to stimulate aiv freight. The second in-
cludes a number of basic trends in the engineering of production and
distribution in industry which are highly favorable to air freight
growth.

The most significant decision made by the airlines has been to
provide capacity in advance of demand. Hundreds of millions of
dollars have been committed to flight equipment in anticipation of
the growth of the business. The consequences arc two-fold. First,
top priority is given by airline managements to expanding the
market. With enormous capacity to sell, the airlines grar up their
sales efforts to sell it. Second, plenty of capacity means that a
convenient and readily available service is provided which chn be
relied on day in and day out. Surges in demand can be accommo-
dated and new converts won for the reliability of air freight. The

existence of plenty of capacity has thus been a major factor in
creating freight traffic.

An important part of the capacity story, of course, is the growth
of the passenger service. We are witnessing an historic shift in the
basic travel habits of the American people. The jet airplane—a fow
hours to anywhere—has caught the imagination of th¢ American
people, and the organization and pattern of American life is
changing.

Such an upsurge in jet travel has its impact on the freight business
because the jets have very large freight compartments. As the switch
to jets accelerates, enormous new capacity will open up on the local
service airlines and on short-haul flights all over the country. The
Boeing 727 “Quick Change” airplanes will significantly stimulate
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AIRLINE PASSENGER and
FREIGHT GROWTH COMPARED
U. 5. Scheduled Airlines
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Figure 12, Airline Passenger ond Freight Grawth Campared.

freight capacity. Finally, a few years off are the very large Boeing
747, the Lockheed C~5A, and the Douglas DC~10, which will once
more radically improve air freight capacity.

There is much talk today about the need to coordinate transporta-
tion service. The airlines have successfully coordinated line haul by
air with efficient pickup and delivery service on the ground and
coordinated air-truck movements and air-sea movements. The air-
lines recognize that there is great potential in improving the quality
of service, of fitting the transport requirements to the needs of the
shippers. Airlines have become expert at assembling shipments of
component parts on a regular cycle from a wide variety of sources
for consolidation and delivery to a manufacturing facility. Ground
facilities have been improved and will be improved still more in the
future. The most advanced automated terminals are able to accept
and process freight within an hour of flight times.

Improvement in quality of service extends to the introduction of
advanced electronic systems for keeping track of waybills and reduc-
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ing documentation. Airlines even suggest markets for shipper’s prod-
ucts. Particularly in the foreign field, they maintain special services
and publications describing market opportunities for air freight ship-
pers. As a result, many a domestic producer has found himsclf
deeply involved in the export trade. The airlines have become ex-
perts on the distribution patterns of major industries and are con-
stantly working with shippers to improve the production and distribu-
tion process. They give advice on improvements in packaging and
are currently proposing a container program expected greatly to
increase cfficiency of handling and lower the packaging cost on a
wide variety of commoditics.

Much progress is being made in closing the gap between air and
ground rates. Air freight revenues have dropped 20 percent per ton
mile in the ten year period 1957-1967. What this means is that
you can ship more goods by air for your money now than in 1957.
By way of comparison, railroad average revenue per ton mile has
dropped only about 12 percent, and truck revenue has actually risen
8 percent in this 10-year period. This decline in shipping cost is
continuing. Major impact is expected from the reductions in ship-
ping rates which have been filed with the CAB for the airlines’ new
family of containers. These reductions will average about 10 per-
cent. In recent years, the airlines have introduced a variety of
specific commodity rates for large-volume, regular shippers.

Thus, in capacity, improvement in quality of service and rates,
the industry has been enecrgetically stimulating traffic growth.

Averoge Revenue per Ton Mile ~ Inte-city Common Corriers

(For Selected Years, In Centa Per Mile)

% Chonge
Scheduled Alrlines: 1957 1962 1963 1964 1965 1966 1967 1957/ 1967
Domestic «---eevienenn o, 2.3 2131 2072 2097 204 2021 19.89 -7.0
Intemational -« - ... ....... 3194 2504 2478 2360 2076 19.92 19.63 =-38.5
Total U.S. Scheduled Alrtines. ... 2467 22.69 2285 2195 20.58 20.09 19.79 -19.8
Raifroads, Clags | - - - .. ... ... 145 1.35 1.31 1.2 1.2 1.% L2 -12.4
Trucks, Class1andft .. ... . ... 6.2 6.0 6.3 6.5 6.60 6.50 6.70% +8.1
EEstimated
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Figure 13. Freight Revenues Compared.
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Airline initiative has been paralleled by a number of important
trends in the organization of production and distribution. These
trends have been highly favorable to air freight. The most important
trend is the increasing pressure on industry to speed up the produc-
tion and delivery cycle. Modern management methods are increas-
ingly being applied to eliminate lags in the production and distribu-
tion process. As management techniques become more effective, it is
possible to turn over invested capital faster. Particularly in an in-
dustry where components have to be assembled from all over the
country, significant savings can be made by speeding up the gather-
ing process. Many complex industries are beginning to rely on air
freight as a balancing factor in keeping production lines running in
different parts of the country.

In marketing, the computer has made the difference. Particularly
in products where there are tens of thousands of spare parts, or
large varieties of sizes and colors, the economic advantages of main-
taining a single national warchouse with a short reorder cycle via
air freight are very great indeed. The trend in recent years to
computerized inventory control has provided major stimulation for
air freight.

However, the process is not automatic. There have been some
failures. Overnight service across the continent will be of little value
if the manufacturer’s paper work takes 10 days to get the shipment
started. Users of air freight will be disappointcd unless every seg-
ment of the reorder cycle is str.amlined, not just the transport
segment.

As the modern production process grows more complex, airlines
do not discount the importance of the emergency shipment. While
the mainstay of the air freight business has become the regular ship-
per, emergencics are an imiportant source of traffic and always will
be. Whether the item is a new propeller shaft for a steamship or a
miracle drug for a small boy, air freight provides an essential service.

Air freight has made great strides in the last five years. But the
lines are still confronted with some major problems. Air freight is
changing so rapidly that everyone connected with it needs a re-
fresher course once a year. Second, the airlines need to develop
more air freight specialists. Third, they need to move faster in
developing and installing electronic systems to simplify documenta-
tion in air freight. Fourth, on the ground, they need to make further
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improvements in air-ground coordination and build more and bigger
freight terminals in more and more cities.

The freight business is responding to the same powerful forces the
airlines have applied to stimulate the passenger business. Demand is
being anticipated with large increases in capacity. The quality of
the service is being improved. Efficiency and economy of operations
are passed on to the customer in the form of rate reductions.

With this combination, the airlines are consistently making even
the optimists under-estimate the futur..

MANAGEMENT PROBLEMS

Nationwide air travel is burgeoning fantastically. Over the past
decade, passengers and passenger miles have more than doubled,
and estimates for the next ten years predict they will redouble, triple,
or even quadruple. The growth rate now averaging 16 percent per
year is bound to increase as the larger planes come into action.
The future holds prospects of $50 coast-to-coast fares and two-hour
flights to London.

These things are still in the future, but the present has the task of
ironing out some of the difficulties that slow traffic in the larger
hubs and even in some of the smaller hubs.

Growing Traffic and Scheduling Problems

Scheduling problems confront many passengers today. Unless a
traveler is traveling nonstop from one point to another, he is usually
confronted with scheduling changeovers. Take Richard on his flight
from Montgomery, Alabama, to Salt Lake City, Utah. He had two
changeovers; first at Dallas, then at Denver. He ran into a few
problems in Dallas. The plane which was due to arrive in Dallas at
11:15 AM. was advised to hold over Shreveport, Louisiana, until
further notified. Dallas’ Love Field had been fogged in since 5
A.M,, and planes were backed up for miles. Once the fog started tc
lift, it took over two hours to accommodate the plancs already flying
holding patterns. This is without regard for scheduled takeoffs which
were thrown way off schedule. The airline personnel estimated that
they were running 3 to 6 hours behind schedule, and, if the fog
settled later in the day, planes would have to be rerouted.

Luckily for Richard, the scheduled layover in Dallas was four
hours. Still the flight was delayed an hour and left Dallas behind
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schedule. The scheduled layover in Denver was 65 minutes. The
plane landed in Denver 55 minutes late, allowing Richard 10 min-
utes to check in at the Western Air Line counter and run for his
plane. He made the changeover with no time to spare. Upon ar-
rival at Salt Lake City, he discovered that although he had made the
plane, his baggage had not. It was still in Denver. Other passengers
on the flight had the same problem so they filed baggage tracer slips
with Western Air Line personnel at the ticket counter. These person-
nel called Denver about the missing bags and discovered that they
had not made the connection, but would be sent on the next plane.
They arranged for the bags to be delivered to thc owners’ door the
next morning.

Richard had made his connection in Denver that time, but what
would have happened if he had arrived from Dallas after his con-
necting flight had left for Salt Lake City? Had Richard missed his
connecting flight in Denver, he would have checked the desk to find
out when the next flight left for Salt Lake City. Because of interline
cooperation this would not necessarily have to be the next Western
Air Tines flight, but any air line flight. Then he would try to get
booked for that flight. If the plane was filled, he might run into
problems. If there were no flights available, he could go by bus or
train and be reimbursed for that portion of his ticket which he
failed to use.

Richard’s schedule was upset by weather, but weather is not the
only thing that can upset scheduled airline service. Heavy air traffic
at peak hours of the day is causing hours of delays at many of the
Nation’s large airports. The situation is bound to get worse.

New York is the world’s biggest air terminal with one out of four
U.S. air trips beginning or ending there. Its three airports are rapidly
approaching a volume of 100,000 passengers every day of the year.
At Chicago’s O’Hare International Airport—the world’s busiest
single airport—more than 78,000 travelers moved through the ter-
minal in one record day recently. That day the airport accom-
modated 2,006 landings and takeof.s with one flight every 21 sec-
onds during the busiest hour.

It is this kind of traffic that gives airport planners real problems.
Many of the large airports are about as large as they can grow.
Where can all the planes be put?

The result of this kind of traffic will be black days like 24 Septem-
ber 1965 in New York. The weather on that Friday was not quite
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bad enough to close the airports completely. Instead, it permitted
only sporadic flying, and hundreds of flights were diverted to other
cities. On the ground, hundreds of flights were trying to get out of
Kennedy International with as many as 80 aircraft jammed nose-to-
tail along the taxiways waiting for departure clearances. Individual
delays amounted to four hours and more, and the jam was not
cleared up until early the next morning. It had been a nightmare
for all concerned.

Occasional problems are to be expected, but what aviation observ-
ers see in the future is increased demand, increased crowding on
runways, and increased delays for a’:finers.

Such delays mean irritated passengers and heavy costs to the air-
lines. Loss in wasted fuel, crew costs, and other outlays have cost the
airlines a minor fortune already and the situation is getting worse.
Who knows for sure what delays will cost when the big planes helding
500 to 1,000 passengers arrive?

Delays occur daily across the country. They are considered when
scheduling is done, but still problems come up to throw off the entire
system. Little things like mechanical difficulties and weather can
mar an otherwise perfect schedule.

Connection Problems

In many ways connection problems ate tied in with scheduling
problems. The route structure authorized by the CAB necessitates
connecting flights. No one airline serves all areas, rather an inter-
lacing structure of trunk and local service lines.

Since connecting flights are vitally important to air travelers, air-
lines cooperate in setting them up. One point in favor of rate regula-
tion is that it facilitates connections. A passenger who misses his
flight because of delay in flight can turn in his ticket with another
airline and catch the next plane with a minimum of delay. In this
way the passenger is satisfied and the right company gets paid for
the actual flight. This is how it works most of the time; however,
problems arise during peak periods with peak traffic. Christmas is
one of these times. If a traveler were delayed enroute and missed
his connection, he would have to wait until the next flight with an
empty seat. At Christmas he could have quite a wait on his hands.

Since in the near futurc larger planes will bring ever increasing
numbers of passengers to ticket counters, the airlines and airports
must cooperate in planning how to handle the crowds. Already
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Figure 14. Planes of the Future.
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waiting lines at ticket counters are long and slow; this is even worse

for the passenger who only has 20 minutes to change planes and the

line is 30 people long. Passengers have almost missed connecting

flights because of the tiresome wait. Some companies are turning to

computers to help cut down the time that counter personne! spend ;
looking up schedules and cross checking connections. Computers ;
may help, but their help is needed soon—now! In the meantime ;
many a passenger has wondered why he must spend more time in
waiting lines on the ground than he does in the air.

OUTLOOK FOR THE FUTURE ;

It would be wrong to ignore the major problems facing the avia-
tion industry, to say that they do not exist. There are many problems
yet to be solved, but with the cooperation of the airlines, airport
planners, air traffic control people, and aircraft producers, these
problems will be solved.

Giant strides are being made today. Airport designers are working
out designs that will ease the congestion in ticke